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SECTION 01000

ADMINISTRATIVE REQUIREMENTS
01/01

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Title Evidence

Proof of purchase for equipment and/or materials.

Invoice Copies

Proof of rental equipment costs.

Photographs

Photographs and, as applicable, negatives showing construction progress.

SD-03 Product Data

Cost or Pricing Data

Proof of actual equipment costs.

Equipment Data

An itemized list of serial/model numbers and equipment installed by the 
Contractor under this contract.

SD-10 Operation and Maintenance Data

O and M Data

A list of proposed maintenance and instruction manuals that is mainly used 
for but not limited to customized equipment.

1.2   PROGRESS SCHEDULING AND REPORTING (DEC 1998)

1.2.1   Practicable Progress Schedule

The Contractor shall, within 20 days after date of commencement of work or 
as otherwise determined by the Contracting Officer, submit for approval a 
practicable progress schedule in accordance with specification Section 
01320 PROJECT SCHEDULE showing the manner in which he intends to prosecute 
the work.
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1.2.2   Software Package

The Contractor shall utilize an industry recognized RMS-W compatible 
scheduling software package to implement the requirements of Section 01320 
PROJECT SCHEDULE.  The program and data must be IBM PC compatible in a 
Window environment.  These requirements are not intended to restrict the 
Contractors selection of an automated scheduling system but to establish a 
format which will allow use of the same program with government computers 
and automated information systems.  The Contractor will provide at least 
one program installation and maintenance on government hardware complete 
with all program and data files.  Such installation shall be maintained for 
the duration of the project until fiscal completion and shall allow 
analysis and of the project schedule by government personnel or agents.

1.2.3   Preparation of Operation and Maintenance (O&M) Manuals

The Contractor shall provide a separate activity for the preparation and 
submission of all O&M manuals.  The associated cost of $3000 shall be 
assessed for this activity.

1.3   PAYMENTS TO CONTRACTORS: (NOV 1976)

For payment purposes only, an allowance will be made by the Contracting 
Officer of 100 percent of the invoiced cost of materials or equipment 
delivered to the site but not incorporated into the construction, pursuant 
to the Contract Clause entitled "PAYMENTS  UNDER FIXED-PRICE CONSTRUCTION 
CONTRACTS".  The Contracting Officer may also, at his discretion, take into 
consideration the cost of materials  or equipment stored at locations other 
than the jobsite, when making progress payments under the contract.  In 
order to be eligible for payment, the Contractor must provide satisfactory 
evidence that he has acquired title to such material or equipment, and that 
it will be utilized on the work covered by this  contract.  Further, all 
items must be properly stored and protected.  Earnings will be computed 
using 100% of invoiced value.  (CENAB-CO-E)

1.4   IDENTIFICATION OF EMPLOYEES: (OCT  1983)

Each employee assigned to this project by the Contractor and subcontractors 
shall be required to display at all times, while on the project site, an 
approved form of  identification provided by the Contractor, as an 
authorized employee of  the Contractor/subcontractor.  In addition, on 
those projects where  identification is prescribed and furnished by the 
Government, it shall be  displayed as required and it shall immediately be 
returned to the  Contracting Officer for cancellation upon release of the 
assigned employee and or completion of project.  (CENAB)

1.5   PURCHASE ORDER: (SEP  1975)

One readable copy of all purchase orders or other title evidence for 
material and equipment, showing firm names and addresses, and  all  
shipping bills, or memoranda of shipment received regarding such material  
and equipment, shall be furnished the appointed Contracting Officer's  
Representative as soon as issued.  Such orders, shipping bills or  
memoranda shall be so worded or marked that all material and each item,  
piece or member of equipment can be definitely identified on the drawings. 
Where a priority rating is assigned to a contract, this rating, the 
required delivery date, and the scheduled shipping date shall also be shown 
on the purchase order.  At the option of the Contractor, the copy of the  
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purchase order may or may not indicate the purchase price.  (CENAB-CO-E)

1.6   EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (EFARS 52.0231.5000 
(OCT 1995))

(a) This clause does not apply to terminations.  See 52.249-5000, Basis for 
settlement of proposals and FAR Part 49.

(b)  Allowable cost for construction and marine plant and equipment in 
sound workable conditions owned or controlled and furnished by a contractor 
or subcontractor at any tier shall be based on actual costs data for each 
piece of equipment or groups of similar serial and services for which the 
government can determine both ownership and operating costs from the 
contractor’s accounting records.  When both ownership and operating costs 
can not be determined for any piece of equipment or groups of similar 
serial or series equipment from the contractor’s accounting records, costs 
for that equipment shall be based upon the applicable provisions of 
EP1110-1-8 Construction Equipment Ownership and Operating Expenses 
Schedule, Region East.  Working conditions shall be considered to be 
average for determining equipment rates using the schedule unless specified 
otherwise by the contracting officer.  For equipment not included in the 
schedule, rates for comparable pieces of equipment may be used or a rate 
may be developed using the formula provided in the schedule.  For forward 
pricing, the schedule in effect at the time of negotiations shall apply.  
For retroactive pricing, the schedule in effect at the time the work was 
performed shall apply.

(c)  Equipment rental costs are allowable, subject to the provisions of FAR 
31.105(d) (ii) and Far 31.205-36.  Rates for equipment rented from an 
organization under common control, lease-purchase arrangements, and 
sale-leaseback arrangements, will be determined using the schedule, except 
that actual rates will be used for equipment leased from an organization 
under common control that has an established proactive of leasing the same 
or similar equipment to unaffiliated leases.  Provide equipment invoice 
copies.

(d)  When actual equipment costs are proposed and the total amount of the 
pricing action exceeds the small purchase threshold, the contracting 
officer shall request the contractor to submit either certified cost or 
pricing data, or partial/limited data, as appropriate.  The data shall be 
submitted on Standard Form 1411, Contract Pricing Proposal Cover Sheet.  
CENAB-CT/SEP 95 (EFARS 52.231-5000)

1.7   REAL PROPERTY EQUIPMENT DATA: (APR 1975)

At or before the time of completion of the contract, the Contractor shall 
submit to the Contracting Officer a complete itemized list, including 
serial and model number where applicable, showing the unit retail value of 
each Contractor furnished item of mechanical, electrical and plumbing 
equipment installed by the  Contractor under this contract.  For each of 
the items which is specified herein to be guaranteed for a specified period 
from the date of acceptance thereof, either for beneficial use or final 
acceptance, whichever is earlier, against defective materials, design, and  
workmanship, the  following information shall be given: the name, address 
and telephone number of the Subcontractor, Equipment Supplier, or 
Manufacturer  originating the guaranteed item.  The list shall be 
accompanied by a copy of the specific guarantee document for each item 
which is specified herein to be guaranteed if one had been furnished to the 
Contractor by the  Equipment Supplier or Manufacturer.  The Contractor's 
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guarantee to the Government of these items will not be limited by the terms 
of any manufacturer's guarantee to the Contractor.  Baltimore District NADB 
Form  1019 may be utilized for the itemized listing and will be made 
available to the Contractor upon request. (CENAB-CO-E)

1.8   O and M DATA:  (JUL 1979)

The requirements for furnishing operation and maintenance data and field 
instruction are specified elsewhere in the specifications.  The Contractor 
shall submit to the Contracting Officer, at a time prior to the 50% project 
completion time, a list of proposed maintenance and instruction manuals to 
be furnished the Government and the scheduled dates of all required field 
instructions to be provided by Contractor furnished personnel or 
manufacturer's representatives.  All maintenance and instruction manuals 
must be furnished to the Contracting Officer at least 2 weeks prior to the 
scheduled dates of any required Contractor furnished field instructions or 
at least one month prior to project completion if no Contractor furnished 
field instructions are required. (CENAB)

1.9   NEGOTIATED MODIFICATIONS: (OCT  84)

Whenever profit is negotiated as an element of price for any modification 
to this contract with either prime or subcontractor, a reasonable profit 
shall be negotiated or determined by using the OCE Weighted Guidelines 
method outlined in EFARS 15.902. (Sugg. NAB 84-232)

1.10   FACILITY SECURITY CLEARANCE REQUIREMENT

The Washington Aqueduct has been designated a Critical Infrastructure 
Facility under the National Critical Infrastructure Program which was 
outlined in Presidential Decision Directive 63.  All Contractor and 
sub-contractor personnel must consent to a review of public records and 
screening of personal background information before access is granted to 
Washington Aqueduct facilities.  Failure to provide requested information 
may result in denial of access to facilities.  No information will be 
released to outside agencies.  The following major types of adverse 
information may exclude a contractor from gaining access to restricted 
areas or general unescorted access to Washington Aqueduct property.  Each 
case will be reviewed on its own merit:

1.   Illegal use or abuse of drugs or alcohol, theft or dishonesty, 
unreliability, instability, use of force, violence and weapons related 
incidents that indicate a general disregard for the law.

2.   Aberrant, deviant sexual behavior or bizarre sexual conduct. 
Contributing to the delinquency or minors, child molestation, and/or 
rape. Records or testimony of employment, education or military service 
where the individual was involved in serious offenses or incidents that 
would reflect adversely on the honesty, integrity, trustworthiness, or 
stability of the individual.

3.   Excessive indebtedness, bad checks, financial difficulties or 
irresponsibility.

4.   Failing or refusing to sign the proper authorization documents to 
conduct the background screenings.

5.   Knowingly providing false information on Official Government 
Documents.
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1.11   HOT-WORK PERMIT

A hot-work permit, DA Form 5383-R (copy attached to the end of this 
section), must be submitted to the Facility Safety Officer before using 
heat-producing equipment.  Additional instructions are found on attached 
"NAME OF INSTALLATION Fire Department Pre-Construction Conference Report" 
form, which also includes a requirement to attend a briefing conference and 
provide a signature acknowledging receipt of briefing.

1.12   PHOTOGRAPHS

PHOTOGRAPHIC COVERAGE: (SEP  85)  The Contractor shall provide photographic 
coverage under the contract.  These services shall be for ten commercial 
grade color photographs every three months from the beginning of the 
contract until acceptance of the completed work.  These photographs shall 
be in 8" x 10"  size and shall be taken at intervals and at the place 
designated by the Contracting Officer.  Negatives from all of the above 
photographs shall be given to and become the property of the Government. 
(CENAB-CO)

1.13   PARTNERING: (NOV 92)

In order to most effectively accomplish this contract, the Government is 
willing to form a cohesive partnership with the Contractor and its 
subcontractors. This partnership would strive to draw on the strengths of 
each organization in an effort to achieve a quality project done right the 
first time, within budget and on schedule.  This partnership would be 
bilateral in make-up and participation will be totally voluntary.  Any cost 
associated with effectuating this partnership will be agreed to by both 
parties and will be shared equally with no change in contract price. 
(CENAB-EN-DT)

PART 2   PRODUCTS

NOT APPLICABLE

PART 3   EXECUTION

NOT APPLICABLE

        -- End of Section --
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SECTION 01050

JOB CONDITIONS
01/01

PART 1   GENERAL

1.1   LAYOUT OF WORK

LAYOUT OF WORK:  (APR 1972) The Contractor shall lay out his work and shall 
be responsible for all measurements in connection therewith.  The 
Contractor shall furnish, at his own expense, all templates, platforms, 
equipment, tools and materials and labor as may be required in laying out 
any part of the work.  The Contractor will be held responsible for the 
execution of the work to such lines and elevations shown on the drawings or 
indicated by the Contracting Officer.  (CENAB)

1.2   PHYSICAL DATA:  (APR 1984)

Data and information furnished or referred to below is for the Contractor's 
information.  The Government shall not be responsible for any 
interpretation or conclusion drawn from the data or information by the 
Contractor. (CENAB)

1.2.1   Transportation Facilities

LITTLES FALLS PUMPING STATION, WASHINGTON, D.C.

Project location is on George Washington Memorial Parkway in Washington, 
D.C., adjacent to the Potomac River about 2 miles southeast of cabin John 
Parkway.  Access to Cabin John Parkway is via U.S. Route 495.

1.2.2   Explorations

The physical conditions indicated on the drawings and in the specifications 
are the result of site investigations by visual inspection. 

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shut Down Utility Services; G WA

Prior approval for service/utility interruptions.

Checklist; G WA

A Risk Assessment for excavation and other work in the vicinity of 
utilities.

1.4   UTILITIES
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1.4.1   Availability of Utilities Including Lavatory Facilities: (JUN  1980)

It shall be the responsibility of the Contractor to provide all utilities 
he may require during the entire life of the contract.  He shall make his 
own investigation and determinations as to the availability and adequacy of 
utilities for his use for construction purposes and domestic consumption.  
He shall install and maintain all necessary supply lines, connections, 
piping, and meters if required, but only at such locations and in such 
manner as approved by the Contracting Officer.  Before final acceptance of  
work under this contract, all temporary supply lines, connections and  
piping installed by the Contractor shall be removed by him in a manner  
satisfactory to the Contracting Officer.  (CENAB)

1.4.2   Interruption of Utilities:  (1972)  See also Section 01520.

a.   No utility services shall be interrupted by the Contractor to  
make connections, to relocate, or for any purpose without approval of the 
Contracting Officer.

b.   Request for permission to shut down utility services shall be 
submitted in writing to the Contracting Officer not less than 17 days prior 
to proposed date of interruption.  The request  shall give the following 
information:

c.   Nature of Utility (Gas, L.P.  or H.P., Water, Etc.)

d.   Size of line and location of shutoff.

e.   Buildings and services affected.

f.   Hours and date of shutoff.

g.   Estimated length of time service will be interrupted.

h.   Services will not be shut off until receipt of approval of the 
proposed hours and date from the Contracting Officer.

i.   Shutoffs which will cause interruption of Government work 
operations as determined by the Contracting Officer shall be accomplished 
during regular non-work hours or on non-work days of the Using Agency 
without any additional cost to the Government.

j.   Operation of valves on water mains will be by Government 
personnel.  Where shutoff of water lines interrupts service to fire 
hydrants or fire sprinkler systems, the Contractor shall arrange his 
operations and have sufficient material and personnel available to complete 
the work without undue delay or to restore service without delay in event 
of emergency.

k.   Flow in gas mains which have been shut off shall not be restored 
until the Government inspector has determined that all items serviced by 
the gas line have been shut off.  (CENAB)

l.   Outages requiring more than one pump at a time will not be 
permitted between 1 June and 12 September.  The Contractor shall not 
proceed with any pump outages until all schedules have been reviewed to the 
satisfaction of the Contracting Officer.  Contractor shall contact the 
Contracting Officer a minimum of 14 days and 48 hours, respectively, prior 
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to any scheduled outages, requesting process to proceed.

m.   Outages of no more than three pumps will be permitted between 13 
September and 31 May.  The Contractor shall not proceed with any pump 
outages until all schedules have been reviewed to the satisfaction of the 
Contracting Officer.  Contractor shall contact the Contracting Officer a 
minimum of 14 days and 48 hours, respectively, prior to any scheduled 
outages, requesting process to proceed.

1.4.3   Utility Markings

The Contractor shall contact the Contracting Officer and the One-Call 
Service, a minimum of 14 days and 48 hours, respectively, prior to any 
excavation, requesting utility location markings.  The Contractor shall not 
proceed with any excavation until all utilities, including abandoned 
utilities, have been marked to the satisfaction of the Contracting Officer. 
 Prior to requesting the marking of utilities, the Contractor shall stake 
out proposed excavations and limits of work with white lines ("White 
Lining").  It is the Contractor's responsibility to ensure that all permits 
(excavation or otherwise, including DPW permits) are current and up-to-date 
without expiration.  In addition to the above requirements the Contractor 
shall:

a)  Visually survey and verify that all utility markings are 
consistent with existing appurtenances such as manholes, valve 
boxes, poles, pedestals, pad-mounted devices, gas meters, etc. 
prior to any excavation.  

b)  Hand dig test holes to verify the depth and location of all 
utilities prior to any mechanical excavation within the limits of 
work.  Other non-damaging methods for utility verification, as 
indicated in (d) below, may be considered subject to approval by 
the Contracting Officer.  Also, verify that any abandoned 
utilities are not active.

c)  Preserve all utility markings for the duration of the project to 
the furthest extent possible.

d)  When excavation is performed within 2 feet of any utility line, a 
non-damaging method of excavation shall be used.  The non-damaging 
method shall be hand digging.  Other non-damaging methods, such 
as, soft digging, vacuum excavation, pneumatic hand tools, may be 
considered subject to approval by the Contracting Officer.

e)  Regardless of the type of excavation, the Contractor shall notify 
the Contracting Officer a minimum of 72 hours prior to any 
excavation activity.  Failure to notify the Contracting Officer 
can result in the issuance of a "Stop Work" order, which shall not 
be justification for contract delay or time extension.  The 
Government reserves the right to have personnel present on site 
during any type of excavation.

f)  The Contractor's Quality Control System Manager shall ensure that 
all excavation requirements herein are met at the time of the 
preparatory phase of quality control, and that the excavation 
procedures are reviewed during the preparatory phase meeting.  
This preparatory phase of control shall also establish and 
document contingency plans and actions to be followed in the event 
that existing utilities are damaged or interrupted.  Locations of 
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shut off or isolation devices along with other safety features 
shall be established and their operation reviewed.

g)  Any work other than excavation in the vicinity of a utility, that 
could damage or interrupt a utility, such as, exterior or interior 
work near transformers, power lines, poles, above ground gas 
lines, gas meters, etc., shall be done with extreme care.  The 
Contractor shall specifically note during the preparatory phase of 
quality control, the construction techniques to be used to 
preclude damaging or interrupting any utility.  This preparatory 
phase of control shall also establish and document contingency 
plans and actions to be followed in the event that existing 
utilities are damaged or interrupted.  Locations of shut off or 
isolation devices along with other safety features shall be 
established and their operation reviewed.

h)  The Contractor shall complete a risk assessment, using the 
attached checklist, at least one week prior to the start of any 
excavation or other work in the vicinity of a utility.  The risk 
assessment shall be submitted for government approval prior to any 
excavation or other work in the vicinity of a utility.  A risk 
assessment shall be completed for each definable feature of work 
encountering utilities and shall include all utilities anticipated 
to be encountered.

1.5   DISPOSAL OF EXISTING MATERIAL AND EQUIPMENT:  (DEC 1975)

All removed, dismantled or demolished material and/or equipment including 
rubble, scrap and debris not specified or indicated to be Government 
salvaged, reinstalled under this contract or otherwise retained for 
disposal on Government land will become the property of the Contractor and 
shall be promptly removed from the site and disposed of by the Contractor 
at his own expense and responsibility.  (CENAB)

1.6   COMPLIANCE WITH REGULATIONS: (JUL 1980)

All rules and regulations issued by the Chief of Washington Aqueduct 
covering general safety, security, sanitary requirements, pollution 
control, traffic regulations and parking, shall be observed by the 
Contractor.  Information regarding these requirements may be obtained by 
contacting the Contracting Officer, who will provide such information or 
assist in obtaining same from appropriate authorities.  (MEMO)

1.7   MAINTENANCE OF ACCESS:  (DEC 1975)

The Contractor shall not block passage through sidewalks, roads, alleys, 
entranceway to the substation buildings or access to pump station across 
the bridge during performance of work under this contract.  In addition, 
the Contractor shall at all times maintain safe and clear passage through 
interior corridors and doorways to allow minimal disruption of normal 
activities within the building.  No equipment or new materials are to be 
stored in the building except those items that are necessary for progress 
of the immediate work.  All existing equipment, materials and debris 
removed during the work that are not to be reinstalled shall be removed 
daily by the Contractor from the building.  (CENAB)

1.8   PROTECTION OF GOVERNMENT PROPERTY AND PERSONNEL:  (DEC 1975)

1.8.1   Protection of Equipment
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All existing Government owned equipment within the work area shall be 
protected by the Contractor from damage caused by construction operations.  
As a minimum, the Contractor shall cover all furniture, equipment and 
carpets in the work area with dust barriers and protect such items from any 
damage due to dust, vibration, water, heat or other conditions resulting 
from construction  activities.  Existing work damaged by construction 
operations shall be promptly repaired by the Contractor at his own expense.

1.8.2   Protection of Personnel

The Contractor shall protect occupants of the building by installing safety 
rails and/or barricades as applicable to prevent injury from unauthorized 
entry of personnel into work areas.  Warning signs shall be erected as 
necessary to indicate Construction areas or hazardous zones.  Work shall 
proceed in such manner as to prevent the undue spread of dust and flying 
particles.

1.8.3   Measures to Prevent Damage/Injury

The Contractor shall take such additional measures as may be directed by 
the Contracting Officer to prevent damage or injury to Government property 
or personnel.  (CENAB)

1.9   STREET CLOSINGS:  (MAY 1978)

When operations in  connection with contract work necessitate the closing 
of streets, it shall be the Contractor's responsibility to arrange in 
advance with the Contracting Officer for such street closings and to 
provide appropriate barricades, signs, markers, flares, and other devices 
as may be required by the Contracting Officer's Representative for traffic 
guides and public safety.  Necessary permits shall be prepared where 
required, for truck traffic on the parkway.  (CENAB)

A Special Use permit will be required from the National Park Service for 
use of the George Washington Memorial Parkway by vehicles in excess of 
7,500 pounds, by all commerical vehicles, and for any activities that may 
interrupt traffic.  The Contractor must contact:

Mr. Jeff Pinkard, National Park Service, George Washington Memorial 
Parkway, Turkey Run Park, McLean, VA 22101, Phone (703) 289-2516

a minimum of one month in advance of such actions in order to obtain the 
required permit.

1.10   MAINTENANCE OF UTILITIES:  (FEB 1985)

Throughout construction, the Contractor shall provide and/or maintain 
toilet facilities for Government personnel.  The Contractor shall provide 
alternate space heating for Government personnel when necessary during 
shutdown of the heating system.  (CENAB)

1.11   ASBESTOS HANDLING AND REMOVAL (FEB  85)

Through site investigations, friable asbestos has not been found, however 
if asbestos is encountered, its testing, removal and disposal is covered in 
"CHANGES" clause of the Contract Clauses.  The Contractor should assume 
that the arc chutes within the circuit breakers in the substation, contain 
non-friable asbestos.(CENAB)

SECTION 01050  Page 5



1.12   TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER

1.12.1   Procedure for Determination

This provision specifies the procedure for determination of time extensions 
for unusually severe weather in accordance the contract clause entitled 
"Default:  (Fixed Price Construction)". In order for the Contracting 
Officer to award a time extension under this clause, the following 
conditions must be satisfied:

a.  The weather experienced at the project site during the contract period 
must be found to be unusually severe,  that is, more severe than the 
adverse weather anticipated for the project location during any given month.

b.  The unusually severe weather must actually cause a delay to the 
completion of the project.  The delay must be beyond the control and 
without the fault or negligence of the contractor.

1.12.2   Anticipated Adverse Weather Delays

The following schedule of monthly anticipated adverse weather delays is 
based on National Oceanic and Atmospheric Administration (NOAA) or similar 
data for the project location and will constitute the base line for monthly 
weather time evaluations.  The contractor's progress schedule must reflect 
these anticipated adverse weather delays in all weather dependent 
activities.

            MONTHLY  ANTICIPATED ADVERSE WEATHER DELAY
               WORK DAYS BASED ON (5) DAY WORK WEEK

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC
 4    5    6    7    6    6    6    5    2    5    4    3

1.12.3   Impact

Upon acknowledgment of the Notice to Proceed (NTP) and continuing  
throughout the contract, the contractor will record on the daily CQC  
report, the occurrence of adverse weather and resultant impact to normally 
scheduled work.  Actual adverse weather delay days must prevent work on  
critical activities for 50 percent or more of the contractor's scheduled  
work day.  The number of actual adverse weather delay days shall include  
days impacted by actual adverse weather (even if adverse weather occurred  
in previous month), be calculated chronologically from the first to the  
last day of each month, and be recorded as full days.  If the number of  
actual adverse weather delay days exceeds the number of days anticipated  
in paragraph "Anticipated Adverse Weather Delays", above, the Contracting  
Officer will convert any qualifying delays to calendar days, giving full 
consideration for equivalent fair weather work days, and issue a 
modification in accordance with the contract clause entitled "Default 
(Fixed Price Construction)".

1.13   WORKING HOURS

WORKING HOURS: (DEC 93)  It shall be the Contractors responsibility to 
obtain the working hours other than the normal five (5) day work week 6:00 
am to 3:30 pm, Monday through Friday.

PART 2   PRODUCTS
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NOT APPLICABLE

PART 3   EXECUTION

NOT APPLICABLE

ATTACHMENT

RISK ASSESSMENT CHECKLIST

        -- End of Section --
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RISK ASSESSMENT FOR
EXCAVATION AND OTHER WORK IN THE VICINITY OF UTILITIES

PROJECT NAME:_____________________________________________________________________
CONTRACT NUMBER:_________________________________________________________________
PROJECT INSTALLATION AND LOCATION:________________________________________________
PROPOSED EXCAVATION START DATE:__________________________________________________

1.  ESTABLISH EXCAVATION DETAILS AND DRAWINGS (check when completed)

2.  PROPOSED EXCAVATION AREA MARKED (“white lining”) (check when completed)

3.  CONTACT APPROPRIATE ONE-CALL SERVICE FOR PUBLIC UTILITIES:
MD: Miss Utility 1-800-257-7777      N Y : New York City - Long Island One Call Center 1-800-272-4480
N. VA: Miss Utility 1-800-552-7777      PA:  Pennsylvania One-Call System Incorporated 1-800-242-1776
VA: Miss Utility of VA 1-800-552-7001       DC:  Miss Utility 1-800-257-7777
ONE-CALL NATIONAL REFERRAL CENTER:  1-888-258-0808

         CONTACT INSTALLATION/OWNERS OF ALL PRIVATELY OWNED UTILITIES (NON ONE-CALL
MEMBERS)

4.  DATE UTILITIES MARKED AND METHOD OF MARKING
ONE-CALL LOCATORS ______________________________________________________________
OTHER LOCAT ORS _________________________________________________________________

5.  CONTACT APPROPRIATE DPW REPRESENTATIVES AND COMPLY WITH INSTALLATION PERMIT
REQUIREMENTS:  _____________________________________________________________________

6.  UTILITIES IDENTIFIED ON-SITE:
 NONE  ELECTRIC  GAS  WATER  TELEPHONE  CATV  SEWER  OTHER __________

7.  LEVEL OF RISK:  (Based upon personnel safety and consequences of utility outages.)
 SEVERE:  Excavation required within the immediate vicinity (<2-ft) of a MARKED utility.
 MODERATE:  Excav. required outside the immediate vicinity (> 2-ft) of MARKED utility.
 MINIMAL:  Excavation required in an area with NO utilities.

8.  EXISTING FACILITIES/UTILITIES IN VICINITY:
 NON-CRITICAL   MISSION CRITICAL   HIGH-PROFILE   CEREMONIAL
 OTHER_________________________________________________________
  CONSEQUENCES IF EXISTING UTILITIES ARE DAMAGED/DISRUPTED _________________

_________________________________________________________________________________________

9.  ENGINEERING CONTROLS REQUIRED:
 NONE   HAND EXCAVATE TO LOCATE UTILITY   EXCAVATE WITH DUE CARE
 OTHER_______________________________________________________________

10.  ADMINISTRATIVE CONTROLS REQUIRED:
 Notification of Contracting Officer’s Representative,  NOTIFIED on: _____________________
 Notification of Installation/DPW Representative,  NOTIFIED on:________________________

11.  EMERGENCY NOTIFICATION AT INSTALLATION:  POC & PHONE NUMBER  ______________________

THE INFORMATION NOTED ABOVE IS ACCURATE AND THE WORK IS READY TO PROCEED
SIGNED and DATE _______________________________________________________________CQC MANAGER

12.  ON-SITE GOVERNMENT REP. RECOMMENDATION FOR APPROVAL TO EXCAVATE:
  YES     NO SIGNATURE AND DATE: _______________________________

Comments :_____________________________________________________________________

13.  AREA ENGINEER APPROVAL TO EXCAVATE:
 APPROVED     DENIED     SIGNATURE AND DATE: _______________________________

Comments :_____________________________________________________________________

14.  CHIEF,________________ DIVISION  APPROVAL TO EXCAVATE:
 APPROVED     DENIED     SIGNATURE AND DATE: _______________________________

Comments :_____________________________________________________________________



SECTION 01060

SAFETY
01/01

PART 1   GENERAL

1.1   APPLICABLE PUBLICATION

The publications listed below form a part of this specification and are 
referred to in the text by the basic designation only.  All interim changes 
(changes made between publications of new editions) to the U.S. Army Corps 
of Engineers Safety and Health Requirements Manual, EM 385-1-1, will be 
posted on the Headquarters Website.  The date that it is posted shall 
become the official effective date of the change and contracts awarded 
after this date shall require to comply accordingly. The website location 
where these changes can be found is under the button entitled "Changes to 
EM", located at: "http://www.hq.usace.army.mil/soh/hqusace_soh.htm".

U.S.   ARMY CORPS OF ENGINEERS:

EM 385-1-1 (03 Nov. 03) U.S. Army Corps of Engineers 
Safety and Health Requirements Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Safety Supervisor; G WA

A safety supervisor shall be responsible for overall supervision of 
accident prevention activities.

SD-07 Certificates

Language Certification

It is the Contractors responsibility to ensure that all employees 
understand the basic english language.

SD-09 Manufacturer's Field Reports

Activity Phase Hazard Analysis Plan; G WA

The addressing of the activity phase hazard analysis plan for each activity 
performed in a phase of work.

Outline Report
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A report for each past activities review.

OSHA Log

A log shall be reported monthly for injuries.

1.3   GENERAL

The U.S. Army Corps of Engineers Safety and Health Requirements Manual, EM 
385-1-1, and all subsequent revisions referred to in the Contract Clause 
ACCIDENT PREVENTION of this contract, are hereby supplemented as follows:

     a. The Contractor shall designate an employee responsible for overall 
supervision of accident prevention activities. Such duties shall include: 
(1) assuring applicable safety requirements are (a) communicated to the 
workers in a language they understand (reference EM 385-1-1, November 2003, 
01.A.04). It is the Contractor's responsibility to ascertain if there are 
workers on the job who do not speak and/or understand the English language, 
if such workers are employed by the prime contractor or subcontractors, at 
any tier, it is the prime contractor's responsibility to insure that all 
safety programs, signs, and tool box meetings are communicated to the 
workers in a language they understand, and that a bilingual employee is on 
site at all time. If the contractor contends that interpreters and/or 
bilingual signs are not required, language certificationmust be provided 
which verifies that all workers (whose native tongue is other than English) 
have a command of the English language sufficient to understand all 
direction, training and safety requirements, whether written or oral, and 
(b) incorporated in work methods, and (2) inspecting the work to ensure 
that safety measures and instructions are actually applied.  The proposed 
safety supervisor name and qualifications shall be submitted in writing for 
approval to the Contracting Officer's Representative.  This individual must 
have prior experience as a safety engineer or be able to demonstrate 
his/her familiarity and understanding of the safety requirements over a 
prescribed trial period. The safety engineer shall have the authority to 
act on behalf of the Contractor's general management to take whatever 
action is necessary to assure compliance with safety requirements. The 
safety supervisor is required to be on the site when work is being 
performed.

     b. Prior to commencement of any work at a job site, a preconstruction 
safety meeting shall be held between the Contractor and the Corps of 
Engineers Area/Resident Engineer to discuss the Contractor's safety program 
and in particular to review the following submittals:

          (1) Contracts Accident Prevention Plan: An acceptable accident 
prevention plan, written by the prime Contractor for the specific work and 
implementing in detail the pertinent requirements of EM 385-1-1, shall be 
submitted for Government approval.  

          (2) Activity Phase Hazard Analysis Plan: Prior to beginning each 
major phase of work, an activity hazard analysis (phase plan) shall be 
prepared by the Contractor for that phase of work and submitted to the 
Contracting Officer's Representative for approval.  A phase is defined as 
an operation involving a type of work presenting hazards not experienced in 
previous operations or where a new subcontractor or work crew is to perform 
work.  The analysis shall address the hazards for each activity performed 
in the phase and shall present the procedures and safeguards necessary to 
eliminate the hazards or reduce the risk to an acceptable level. 
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     c. Subsequent jobsite safety meetings shall be held as follows:

          (1) A safety meeting shall be held at least once a month for all 
supervisors on the project to review past activities, to plan ahead for new 
or changed operations and to establish safe working procedures to 
anticipated hazards.  An outline report of each monthly meeting shall be 
submitted to the Contracting Officer's Representative.

          (2) At least one safety meeting shall be conducted weekly, or 
whenever new crews begin work, by the appropriate field supervisors or 
foremen for all workers.  An outline report of the meeting giving date, 
time, attendance, subjects discussed and who conducted it shall be 
maintained and copies furnished the designated authority on request.

1.4   ACCIDENTS

Chargeable accidents are to be investigated by both Contractor personnel 
and the Contracting Officer.

1.4.1   Accident Reporting, ENG FORM 3394

Section 1, Paragraph 01.D, OF EM 385-1-1 and the Contract Clause entitled 
ACCIDENT PREVENTION are amended as follows: The prime Contractor shall 
report on Eng Form 3394, supplied by the Contracting Officer, all injuries 
to his employees or subcontractors that result in lost time and all damage  
to property and/or equipment in excess of $2,000 per incident.  Verbal 
notification of such accident shall be made to the Contracting Officer 
within 24 hours.  A written report on the above noted form shall be 
submitted to the Contracting Officer within 72 hours following such 
accidents.  The written report shall include the following:

     a. A description of the circumstances leading up to the accident, the 
cause of the accident, and corrective measures taken to prevent recurrence.

     b. A description of the injury and name and location of the medical 
facility giving examination and treatment.

     c. A statement as to whether or not the employee was permitted to 
return to work after examination and treatment by the doctor, and if not, 
an estimate or statement of the number of days lost from work.  If there 
have been days lost from work, state whether or not the employee has been 
re-examined and declared fit to resume work as of the date of the report.

1.4.2   OSHA Requirements

1.4.2.1   OSHA Log

A copy of the Contractor's OSHA Log of Injuries shall be forwarded monthly 
to the Contracting Officer.

1.4.2.2   OSHA Inspections

Contractors shall immediately notify the Contracting Officer when an OSHA 
Compliance official (Federal or State representative) presents his/her 
credentials and informs the Contractor that the workplace will be inspected 
for OSHA compliance.  Contractors shall also notify the Contracting Officer 
upon determination that an exit interview will take place upon completion 
of the OSHA inspection. (NABSA OCT 05, 1976)
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1.5   GOVERNMENT APPROVAL

Submittals shall be in accordance with Section 01330 SUBMITTAL PROCEDURES. 
All required submittals of items specified in this section shall be for 
information only, except for those items including, but not limited to, the 
following which shall be submitted for Government approval:

     a. Written designation of safety representative.

     b. Written project specific accident prevention plan.     

     c. Written activity phase hazard analysis plan.

PART 2   PRODUCT  
NOT APPLICABLE

PART 3   EXECUTION  
NOT APPLICABLE

        -- End of Section --
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SECTION 01200

WARRANTY REQUIREMENT
01/01

PART 1   GENERAL

1.1   WARRANTY OF CONSTRUCTION

The Contractor shall warranty all materials and workmanship in accordance 
with Contract Clause (FAR 52.246-21), "WARRANTY OF CONSTRUCTION"

1.2   MANUFACTURER'S WARRANTY:

The Contractor shall provide manufacturer's warranties, when available, on 
all equipment for one year starting from the day of facility acceptance by 
the Government.  Any warranty offered by the manufacturer for periods 
greater than one year or required by other sections of the specifications 
shall also be provided.  

1.3   WARRANTY PAYMENT

Warranty work is a subsidiary portion of the contract work, and has a value 
to the Government of $36,000.  The Contractor will assign a value of that 
amount in the breakdown for progress payments mentioned in the Contract 
Clause (FAR 52.232-5) "Payments Under Fixed-Price Construction".  If the 
Contractor fails to respond to warranty items as provided in paragraph 
CONTRACTOR'S RESPONSE TO WARRANTY SERVICE REQUIREMENTS below, the 
Government may elect to acquire warranty repairs through other sources and, 
if so, shall backcharge the Contractor for the cost of such repairs. Such 
backcharges shall be accomplished under the Contract Clause (FAR 52.243-4) 
"CHANGES" of the contract through a credit modification(s).

1.4   PERFORMANCE BOND:

The Contractor's Performance Bond will remain effective throughout the 
construction warranty period and warranty extensions.

1.4.1   Failure to Commence

In the event the Contractor or his designated representative(s) fail to 
commence and diligently pursue any work required under this clause, and in 
a manner pursuant to the requirements thereof, the Contracting Officer 
shall have the right to demand that said work be performed under the 
Performance Bond by making written notice on the surety.  If the surety 
fails or refuses to perform the obligation it assumed under the Performance 
Bond, the Contracting Officer shall have the work performed by others, and 
after completion of the work, may demand reimbursement of any or all 
expenses incurred by the Government while performing the work, including, 
but not limited to administrative expenses.

 
1.5   PRE-WARRANTY CONFERENCE:

Prior to contract completion and at a time designated by the Contracting 
Officer, the Contractor shall meet with the Contracting Officer to develop 
a mutual understanding with respect to the requirements of this 
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specification. Communication procedures for Contractor notification of 
warranty defects, priorities with respect to the type of defect, reasonable 
time required for Contractor response, and other details deemed necessary 
by the Contracting Officer for the execution of the construction warranty 
shall be reviewed at this meeting.  The Contractor shall provide names, 
addresses, and telephone numbers of all subcontractors, equipment 
suppliers, or manufacturers with specific designation of their area of 
responsibilities if they are to be contacted directly on warranty 
corrections.  This point of contact will be located within the local 
service area of the warranted construction, will be continuously available, 
and will be responsive to Government inquiry on warranty work action and 
status.  Minutes of the meeting will be prepared by the Government and 
signed by both, the Contractor and the Contracting Officer.  The minutes 
shall become part of the contract file.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-04 Samples

Sample Tags

To identify the warranty for all Contractor and Government furnished 
equipment which the Contractor installs.

1.7   ADDITIONAL REQUIREMENTS

1.7.1   Equipment Warranty Identification Tags:

The Contractor shall provide warranty identification tags on all Contractor 
and Government furnished equipment which he has installed.

1.7.1.1   Format and Size for Tags

The tags shall be similar in format and size to the exhibits provided by 
this specification, they shall be suitable for interior and exterior 
locations, resistant to solvents, abrasion, and to fading caused by 
sunlight, precipitation, etc.  These tags shall have a permanent 
pressure-sensitive adhesive back, and they shall be installed in a position 
that is easily (or most easily) noticeable. Contractor furnished equipment 
that has differing warranties on its components will have each component 
tagged.

1.7.1.2   Sample Tags

Sample tags shall be filled out representative of how the Contractor will 
complete all other tags.  These tags shall be submitted to the Government.
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1.7.1.3   Tags for Warranted Equipment:

The tag for this equipment shall be similar to the following. Exact format 
and size will be as approved.

   ________________________________________________________________________
  |                       EQUIPMENT WARRANTY                               |
  |                 CONTRACTOR FURNISHED EQUIPMENT                         |
  |                                                                        |
  |                                                                        |
  | MFG: ____________________    MODEL NO.: ____________________           |
  |                                                                        |
  | SERIAL NO.: _____________     CONTRACT NO.: ________________           |
  |                                                                        |
  | CONTRACTORS NAME: __________________________________________           |
  |                                                                        |
  | CONTRACTOR WARRANTY EXPIRES: _______________________________           |
  |                                                                        |
  | MFG WARRANTY(IES) EXPIRE: __________________________________           |
  |                                                                        |
  |                                                                        |
  |________________________________________________________________________|

   ________________________________________________________________________
  |                       EQUIPMENT WARRANTY                               |
  |                 GOVERNMENT FURNISHED EQUIPMENT                         |
  |                                                                        |
  |                                                                        |
  | MFG: ____________________     MODEL NO.: ______________________        |
  |                                                                        |
  | SERIAL NO.: _____________     CONTRACT NO.: ___________________        |
  |                                                                        |
  | DATE EQUIPMENT PLACED IN SERVICE:  ____________________________        |
  |                                                                        |
  | MFG WARRANTY(IES) EXPIRES:  ___________________________________        |
  |                                                                        |
  |                                                                        |
  |________________________________________________________________________|
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1.7.1.4   Execution

The Contractor will complete the required information on each tag and 
install these tags on the equipment by the time of and as a condition of 
final acceptance of the equipment.  All tags shall be mechanically attached 
to the equipment as directed by the Contracting Officer.

1.7.1.5   Equipment Warranty Tag Replacement.

 The contractor shall provide new tags on repaired or replaced equipment 
during the warranty period.  The tag shall be identical to the original 
tag, except that the Contractor's warranty expiration date shall be updated 
to show the correct warranty expiration date.

1.8   CONTRACTOR'S RESPONSE TO WARRANTY SERVICE REQUIREMENTS.

1.8.1   Notification to Warranty Service Requirements

Following oral or written notification by authorized representative of the 
installation designated in writing by the Contracting Officer, the 
Contractor shall respond to warranty service requirements in accordance 
with the "Warranty Service Priority List" and the three categories of 
priorities listed below.

1.8.1.1   Categories of Priorities

a.  First Priority Code 1:  Perform on site inspection to evaluate 
situation, determine course of action, initiate work within 24 
hours and work continuously to completion or relief.

b.  Second Priority Code 2:  Perform on site inspection to evaluate 
situation, determine course of action, initiate work within 48 
hours and work continuously to completion or relief. 

c.  Third Priority Code 3:  All other work to be initiated within 5 
work days end work continuously to completion or relief.

1.8.1.2   Warranty Service Priority List

ELECTRICAL:

Code 1:
a.  Power failure (entire area or any building operational after 
1600 hours).
b.  Traffic control devices.
c.  Security lights.

Code 2:
a.  Power failure (no Power to a room or part of building),
b.  Receptacle and lights.
c.  Fire alarm systems.

1.8.2   Availability of Required Parts

Should parts be required to complete the work and the parts are not 
immediately available the Contractor shall have a maximum of 12 hours after 
arrival at the job site to provide authorized representative of the 
installation with firm written plan for emergency alternatives and 
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temporary repairs for Government participation with the Contractor to 
provide emergency relief until the required parts are available on site for 
the Contractor to perform permanent warranty repair.  The Contractors plan 
shall include a firm date and time that the required parts shall be 
available on site to complete the permanent warranty repair.

PART 2   PRODUCTS - NOT APPLICABLE

PART 3   EXECUTION - NOT APPLICABLE

        -- End of Section --
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SECTION 01320

PROJECT SCHEDULE
09/99

PART 1   GENERAL

1.1   REFERENCE

The publications listed below form a part of the specification to the 
extent referenced.  The publications are referenced in the text by basic 
designation only.

ENGINEERING REGULATIONS (ER)

ER 1-1-11 (1995) Progress, Schedules, and Network 
Analysis Systems

1.2   SUBMITTALS

Government approval is required for submittals with a designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Preconstruction Submittals

Initial Project Schedule; G WA

Shows sequence of activities for work through the entire project and shall 
be at a reasonable level of detail

Preliminary Project Schedule; G WA

Payment Purpose

Periodic Schedule Updates; G WA

These updates enable the Contracting Officer to assess Contractor's 
progress.

Qualifications; G WA

Documentation showing qualifications of personnel preparing schedule 
reports.

Narrative Report; G WA  Schedule Reports; G WA

Three copies of the reports showing numbers, descriptions, dates, float, 
starts, finishes, durations, sequences, etc., as required.

1.3   QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be 
responsible for the preparation of all required project schedule reports.

PART 2   PRODUCTS (Not Applicable)
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PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS, a 
Project Schedule as described below shall be prepared.  The scheduling of 
construction shall be the responsibility of the Contractor.  Contractor 
management personnel shall actively participate in its development.  
Subcontractors and suppliers working on the project shall also contribute 
in developing and maintaining an accurate Project Schedule.  The approved 
Project Schedule shall be used to measure the progress of the work, to aid 
in evaluating time extensions, and to provide the basis of all progress 
payments.

3.2   BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress.  Lack of 
an approved schedule or scheduling personnel will result in an inability of 
the Contracting Officer to evaluate Contractor's progress for the purposes 
of payment.  Failure of the Contractor to provide all information, as 
specified below, shall result in the disapproval of the entire Project 
Schedule submission and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  In the case where 
Project Schedule revisions have been directed by the Contracting Officer 
and those revisions have not been included in the Project Schedule, then 
the Contracting Officer may hold retainage up to the maximum allowed by 
contract, each payment period, until revisions to the Project Schedule have 
been made.

3.3   PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the 
Project Schedule shall be capable of providing all requirements of this 
specification.  Failure of the Contractor to meet the requirements of this 
specification shall result in the disapproval of the schedule.  Manual 
methods used to produce any required information shall require approval by 
the Contracting Officer.

3.3.1   Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to 
generate the Project Schedule.  The Contractor shall provide the Project 
Schedule in the Precedence Diagram Method (PDM).

3.3.2   Level of Detail Required

The Project Schedule shall include an appropriate level of detail.  Failure 
to develop or update the Project Schedule or provide data to the 
Contracting Officer at the appropriate level of detail, as specified by the 
Contracting Officer, shall result in the disapproval of the schedule.  The 
Contracting Officer will use, but is not limited to, the following 
conditions to determine the appropriate level of detail to be used in the 
Project Schedule.
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3.3.2.1   Activity Durations

Contractor submissions shall follow the direction of the Contracting 
Officer regarding reasonable activity durations.  Reasonable durations are 
those that allow the progress of activities to be accurately determined 
between payment periods (usually less than 2 percent of all non-procurement 
activities' Original Durations are greater than 20 days).

3.3.2.2   Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall 
be included as separate activities in the project schedule.  Long lead 
materials and equipment are those materials that have a procurement cycle 
of over 90 days.  Examples of procurement process activities include, but 
are not limited to:  submittals, approvals, procurement, fabrication, and 
delivery.

3.3.2.3   Government Activities

Government and other agency activities that could impact progress shall be 
shown.  These activities include, but are not limited to:  approvals, 
inspections, utility tie-in, Government Furnished Equipment (GFE) and 
Notice to Proceed (NTP) for phasing requirements.

3.3.2.4   Responsibility

All activities shall be identified in the project schedule by the party 
responsible to perform the work.  Responsibility includes, but is not 
limited to, the subcontracting firm, contractor work force, or government 
agency performing a given task.  Activities shall not belong to more than 
one responsible party.  The responsible party for each activity shall be 
identified by the Responsibility Code.

3.3.2.5   Work Areas

All activities shall be identified in the project schedule by the work area 
in which the activity occurs.  Activities shall not be allowed to cover 
more than one work area.  The work area of each activity shall be 
identified by the Work Area Code.

3.3.2.6   Modification or Claim Number

Any activity that is added or changed by contract modification or used to 
justify claimed time shall be identified by a mod or claim code that 
changed the activity.  Activities shall not belong to more than one 
modification or claim item.  The modification or claim number of each 
activity shall be identified by the Mod or Claim Number.  Whenever 
possible, changes shall be added to the schedule by adding new activities.  
Existing activities shall not normally be changed to reflect modifications.

3.3.2.7   Bid Item

All activities shall be identified in the project schedule by the Bid Item 
to which the activity belongs.  An activity shall not contain work in more 
than one bid item.  The bid item for each appropriate activity shall be 
identified by the Bid Item Code.

SECTION 01320  Page 3



3.3.2.8   Phase of Work

All activities shall be identified in the project schedule by the phases of 
work in which the activity occurs.  Activities shall not contain work in 
more than one phase of work.  The project phase of each activity shall be 
by the unique Phase of Work Code.

3.3.2.9   Category of Work

All Activities shall be identified in the project schedule according to the 
category of work which best describes the activity.  Category of work 
refers, but is not limited, to the procurement chain of activities 
including such items as submittals, approvals, procurement, fabrication, 
delivery, installation, start-up, and testing.  The category of work for 
each activity shall be identified by the Category of Work Code.

3.3.2.10   Feature of Work

All activities shall be identified in the project schedule according to the 
feature of work to which the activity belongs.  Feature of work refers, but 
is not limited to a work breakdown structure for the project.  The feature 
of work for each activity shall be identified by the Feature of Work Code.

3.3.2.11   Specification Section

All activities shall be identified in the project schedule according to the 
specification section to which the activity belongs.

3.3.3   Scheduled Project Completion

The schedule interval shall extend from Notice-to-Proceed to the contract 
completion date.

3.3.3.1   Project Start Date

The schedule shall start no earlier than the date on which the Notice to 
Proceed (NTP) was acknowledged.  The Contractor shall include as the first 
activity in the project schedule an activity called "Start Project".  The 
"Start Project" activity shall have:  an "ES" constraint date equal to the 
date that the NTP was acknowledged, and a zero day duration.

3.3.3.2   Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the 
contract completion date.  Calculation on project updates shall be such 
that if the early finish of the last activity falls after the contract 
completion date, then the float calculation shall reflect a negative float 
on the critical path.  The Contractor shall include as the last activity in 
the project schedule an activity call "End Project".  The "End Project" 
activity shall have:  an "LF" constraint date equal to the completion date 
for the project, and a zero day duration.

3.3.3.3   Early Project Completion

In the event the project schedule shows completion of the project prior to 
the contract completion date, the Contractor shall identify those 
activities that have been accelerated and/or those activities that are 
scheduled in parallel to support the Contractor's "early" completion.  
Contractor shall specifically address each of the activities noted in the 
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narrative report at every project schedule update period to assist the 
Contracting Officer in evaluating the Contractor's ability to actually 
complete prior to the contract period.

3.3.4   Interim Completion Dates

Contractually specified interim completion dates shall also be constrained 
to show negative float if the early finish date of the last activity in 
that phase falls after the interim completion date.

3.3.4.1   Start Phase

The Contractor shall include as the first activity for a project phase an 
activity called "Start Phase X" where "X" refers to the phase of work.  The 
"Start Phase X" activity shall have:  an "ES" constraint date equal to the 
date on which NTP was acknowledged, and a zero day duration.

3.3.4.2   End Phase

The Contractor shall include as the last activity in a project phase an 
activity called "End Phase X" where "X" refers to the phase of work.  The 
"End Phase X" activity shall have:  an "LF" constraint date equal to the 
completion date for the project, and a zero day duration.

3.3.4.3   Phase X

The Contractor shall include a hammock type activity for each project phase 
called "Phase X" where "X" refers to the phase of work.  The "Phase X" 
activity shall be logically tied to the earliest and latest activities in 
the phase.

3.3.5   Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default 
mechanisms that may be included in CPM scheduling software systems.  Actual 
Start and Finish dates on the CPM schedule shall match those dates provided 
from Contractor Quality Control Reports.  Failure of the Contractor to 
document the Actual Start and Finish dates on the Daily Quality Control 
report for every in-progress or completed activity and failure to ensure 
that the data contained on the Daily Quality Control reports is the sole 
basis for schedule updating shall result in the disapproval of the 
Contractor's schedule and the inability of the Contracting Officer to 
evaluate Contractor progress for payment purposes.  Updating of the percent 
complete and the remaining duration of any activity shall be independent 
functions.  Program features which calculate one of these parameters from 
the other shall be disabled.

3.3.6   Out-of-Sequence Progress

Activities that have posted progress without all preceding logic being 
satisfied (Out-of-Sequence Progress) will be allowed only on a case-by-case 
approval of the Contracting Officer.  The Contractor shall propose logic 
corrections to eliminate all out of sequence progress or justify not 
changing the sequencing for approval prior to submitting an updated project 
schedule.
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3.3.7   Negative Lags

Lag durations contained in the project schedule shall not have a negative 
value.

3.4   PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below.  The data 
disk, reports, and network diagrams required for each submission are 
contained in paragraph SUBMISSION REQUIREMENTS.

3.4.1   Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned 
operations for the first 60 calendar days shall be submitted for approval 
within 20 calendar days after Notice to Proceed is acknowledged.  The 
approved preliminary schedule shall be used for payment purposes not to 
exceed 60 calendar days after Notice to Proceed.

3.4.2   Initial Project Schedule Submission

The Initial Project Schedule shall be submitted for approval within 40 
calendar days after Notice to Proceed.  The schedule shall provide a 
reasonable sequence of activities which represent work through the entire 
project and shall be at a reasonable level of detail.

3.4.3   Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress 
Meetings," the Contractor shall submit periodic schedule updates.  These 
submissions shall enable the Contracting Officer or to assess Contractor's 
progress.  If the Contractor fails or refuses to furnish the information 
and project schedule data, which in the judgement of the Contracting 
Officer or authorized representative, is necessary for verifying the 
contractor's progress, the Contractor shall be deemed not to have provided 
an estimate upon which progress payment may be made.

3.4.4   Standard Activity Coding Dictionary

The Contractor shall use the activity coding structure defined in the 
Standard Data Exchange Format (SDEF) in ER 1-1-11, Appendix A.  This exact 
structure is mandatory, even if some fields are not used.

3.5   SUBMISSION REQUIREMENTS

The following items shall be submitted by the Contractor for the 
preliminary submission, and every periodic project schedule update 
throughout the life of the project:

3.5.1   Data Disks

Two data disks containing the project schedule shall be provided.  Data on 
the disks shall adhere to the SDEF format specified in ER 1-1-11, Appendix 
A.
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3.5.1.1   File Medium

Required data shall be submitted on 3.5 disks, formatted to hold 1.44 MB of 
data, under the MS-DOS Version 5. or 6.x, unless otherwise approved by the 
Contracting Officer.

3.5.1.2   Disk Label

A permanent exterior label shall be affixed to each disk submitted.         
The label shall indicate the type of schedule Preliminary, Initial,         
Update, or Change), full contract number, project name, project location, 
data date, name and telephone number or person responsible for the 
schedule, and the MS-DOS version used to format the disk.

3.5.1.3   File Name

Each file submitted shall have a name related to either the schedule data 
date, project name, or contract number.  The Contractor shall develop a 
naming convention that will ensure that the names of the files submitted 
are unique.  The Contractor shall submit the file naming convention to the 
Contracting Officer for approval.

3.5.2   Narrative Report

A Narrative Report shall be provided with the preliminary, initial,and each 
update of the project schedule.  This report shall be provided as the basis 
of the Contractor's progress payment request.  The Narrative Report shall 
include:  a description of activities along the 2 most critical paths, a 
description of current and anticipated problem areas or delaying factors 
and their impact, and an explanation of corrective actions taken or 
required to be taken.  The narrative report is expected to relay to the 
Government, the Contractor's thorough analysis of the schedule output and 
its plans to compensate for any problems, either current or potential, 
which are revealed through that analysis.

3.5.3   Approved Changes Verification

Only project schedule changes that have been previously approved by the 
Contracting Officer shall be included in the schedule submission.  The 
Narrative Report shall specifically reference, on an activity by activity 
basis, all changes made since the previous period and relate each change to 
documented, approved schedule changes.

3.5.4   Schedule Reports

The format for each activity for the schedule reports listed below shall 
contain:  Activity Numbers, Activity Description, Original Duration, 
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, 
Late Finish Date, Total Float.  Actual Start and Actual Finish Dates shall 
be printed for those activities in progress or completed.

3.5.4.1   Activity Report

A list of all activities sorted according to activity number.
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3.5.4.2   Logic Report

A list of Preceding and Succeeding activities for every activity in 
ascending order by activity number.  Preceeding and succeeding activities 
shall include all information listed above in paragraph Schedule Reports.  
A blank line shall be left between each activity grouping.

3.5.4.3   Total Float Report

A list of all incomplete activities sorted in ascending order of total 
float.  Activities which have the same amount of total float shall be 
listed in ascending order of Early Start Dates.  Completed activities shall 
not be shown on this report.

3.5.4.4   Earnings Report

A compilation of the Contractor's Total Earnings on the project from the 
Notice to Proceed until the most recent Monthly Progress Meeting.  This 
report shall reflect the Earnings of specific activities based on the 
agreements made in the field and approved between the Contractor and 
Contracting Officer at the most recent Monthly Progress Meeting.  Provided 
that the Contractor has provided a complete schedule update, this report 
shall serve as the basis of determining Contractor Payment.  Activities 
shall be grouped by bid item and sorted by activity numbers.  This report 
shall:  sum all activities in a bid item and provide a bid item percent; 
and complete and sum all bid items to provide a total project percent 
complete.  The printed report shall contain, for each activity:  the 
Activity Number, Activity Description, Original Budgeted Amount, Total 
Quantity, Quantity to Date, Percent Complete (based on cost) and Earnings 
to Date.

3.5.5   Network Diagram

The network diagram shall be required on the initial schedule submission 
and on monthly schedule update submissions.  The network diagram shall 
depict and display the order and interdependence of activities and the 
sequence in which the work is to be accomplished.  The Contracting Officer 
will use, but is not limited to, the following conditions to review 
compliance with this paragraph:

3.5.5.1   Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows 
from right to left.  The activity number, description, duration, and 
estimated earned value shall be shown on the diagram.

3.5.5.2   Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract 
required interim completion dates, and contract completion dates.

3.5.5.3   Critical Path

The critical path shall be clearly shown.
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3.5.5.4   Banding

Activities shall be grouped to assist in the understanding of the activity 
sequence.  Typically, this flow will group activities by category of work, 
work area and/or responsibility.

3.5.5.5   S-Curves

Earnings curves showing projected early and late earnings and earnings to 
date.

3.6   PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly onsite meeting 
or other regular intervals mutually agreed to at the preconstruction 
conference.  During this meeting the Contractor shall describe, on an 
activity by activity basis, all proposed revisions and adjustments to the 
project schedule required to reflect the current status of the project.  
The Contracting Officer will approve activity progress, proposed revisions, 
and adjustments as appropriate.

3.6.1   Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular 
progress meeting.

3.6.2   Update Submission Following Progress Meeting

A complete update of the project schedule containing all approved progress, 
revisions, and adjustments, based on the regular progress meeting, shall be 
submitted not later than 4 working days after the monthly progress meeting.

3.6.3   Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates, 
Remaining Durations, and Cost-to-Date shall be subject to the approval of 
the Contracting Officer.  As a minimum, the Contractor shall address the 
following items on an activity by activity basis, during each progress 
meeting.

3.6.3.1   Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently 
in-progress or completed.

3.6.3.2   Time Completion

The estimated Remaining Duration for each activity in-progress.  Time-based 
progress calculations must be based on Remaining Duration for each activity.

3.6.3.3   Cost Completion

The earnings for each activity started.  Payment will be based on earnings 
for each in-progress or completed activity.  Payment for individual 
activities will not be made for work that contains quality defects.  A 
portion of the overall project amount may be retained based on delays of 
activities.
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3.6.3.4   Logic Changes

All logic changes pertaining to Notice to Proceed on change orders, change 
orders to be incorporated into the schedule, contractor proposed changes in 
work sequence, corrections to schedule logic for out-of-sequence progress, 
lag durations, and other changes that have been made pursuant to contract 
provisions shall be specifically identified and discussed.

3.6.3.5   Other Changes

Other changes required due to delays in completion of any activity or group 
of activities include:  1) delays beyond the Contractor's control, such as 
strikes and unusual weather.  2) delays encountered due to submittals, 
Government Activities, deliveries or work stoppages which make re-planning 
the work necessary.  3) Changes required to correct a schedule which does 
not represent the actual plan prosecution and progress of the work.

3.7   SPECIFIC PROJECT SCEDHULE REQUIREMENTS

The Contractor shall prepare his schedule to assure that no more than three 
(3) pumps are off-line between Sept. 13 through May 31, no more than one 
(1) pump is off-line between June 1 through Sept. 12.  No claim for 
additional compensation for delay will be accepted for work scheduled and 
completed within the contract performance period.

3.8   REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the contract 
completion date, or any interim milestone date, the Contractor shall 
furnish the following for a determination as to whether or not the 
Contractor is entitled to an extension of time under the provisions of the 
contract:  justification, project schedule data, and supporting evidence as 
the Contracting Officer may deem necessary.  Submission of proof of delay, 
based on revised activity logic, duration, and costs (updated to the 
specific date that the delay occurred) is obligatory to any approvals.

3.8.1   Justification of Delay

The project schedule shall clearly display that the Contractor has used, in 
full, all the float time available for the work involved with this request. 
 The Contracting Officer's determination as to the number of allowable days 
of contract extension shall be based upon the project schedule updates in 
effect for the time period in question, and other factual information.  
Actual delays that are found to be caused by the Contractor's own actions, 
which result in the extension of the schedule, will not be a cause for a 
time extension to the contract completion date.

3.8.2   Submission Requirements

The Contractor shall submit a justification for each request for a change 
in the contract completion date of under 2 weeks based upon the most recent 
schedule update at the time of the Notice to Proceed or constructive 
direction issued for the change.  Such a request shall be in accordance 
with the requirements of other appropriate Contract Clauses and shall 
include, as a minimum:

a.  A list of affected activities, with their associated project 
schedule activity number.
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b.  A brief explanation of the causes of the change.

c.  An analysis of the overall impact of the changes proposed.

d.  A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by 
a unique activity code contained in the required data file.

3.8.3   Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer 
may request an interim update with revised activities for a specific change 
request.  The Contractor shall provide this disk within 4 days of the 
Contracting Officer's request.

3.9   DIRECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlement of 
price and/or time, the Contractor shall submit proposed schedule revisions 
to the Contracting Officer within 2 weeks of the NTP being issued.  The 
proposed revisions to the schedule will be approved by the Contracting 
Officer prior to inclusion of those changes within the project schedule.  
If the Contractor fails to submit the proposed revisions, the Contracting 
Officer may furnish the Contractor with suggested revisions to the project 
schedule.  The Contractor shall include these revisions in the project 
schedule until revisions are submitted, and final changes and impacts have 
been negotiated.  If the Contractor has any objections to the revisions 
furnished by the Contracting Officer, the Contractor shall advise the 
Contracting Officer within 2 weeks of receipt of the revisions.  Regardless 
of the objections, the Contractor shall continue to update the schedule 
with the Contracting Officer's revisions until a mutual agreement in the 
revisions is reached.  If the Contractor fails to submit alternative 
revisions within 2 weeks of receipt of the Contracting Officer's proposed 
revisions, the Contractor will be deemed to have concurred with the 
Contracting Officer's proposed revisions.  The proposed revisions will then 
be the basis for an equitable adjustment for performance of the work.

3.10   OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for 
the exclusive use of either the Government or the Contractor.

        -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES
09/00

PART 1   GENERAL

1.1   SUBMITTAL IDENTIFICATION

Submittals required are identified by SD numbers and titles as follows:

1.2   SUBMITTAL CLASSIFICATION

Submittals are classified as follows:

1.2.1   Government Approved

Government approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.2.2   Information Only

All submittals not requiring Government approval will be for information 
only.  They are not considered to be "shop drawings" within the terms of 
the Contract Clause referred to above.  Submittal Register ENG FORM 4288, 
column labeled "Reviewer", this column is blank and is understood that the 
reviewer is "AR" (Area Office).

1.3   APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory.  
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the Contractor Quality 
Control (CQC) requirements of this contract is responsible for dimensions, 
the design of adequate connections and details, and the satisfactory 
construction of all work.  After submittals have been approved by the 
Contracting Officer, no resubmittal for the purpose of substituting 
materials or equipment will be considered unless accompanied by an 
explanation of why a substitution is necessary.

1.4   DISAPPROVED SUBMITTALS

The Contractor shall make all corrections required by the Contracting 
Officer and promptly furnish a corrected submittal in the form and number 
of copies specified for the initial submittal.  If the Contractor considers 
any correction indicated on the submittals to constitute a change to the 
contract, a notice in accordance with the Contract Clause "Changes" shall 
be given promptly to the Contracting Officer.

1.5   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
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approvals have not been obtained.

PART 2   PRODUCTS (Not used)

PART 3   EXECUTION

3.1   GENERAL

The Contractor shall make submittals as required by the specifications.  
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.  Units of weights and measures used on all 
submittals shall be the same as those used in the contract drawings.  Each 
submittal shall be complete and in sufficient detail to allow ready 
determination of compliance with contract requirements.  Prior to 
submittal, all items shall be checked and approved by the Contractor's 
Quality Control (CQC) System Manager and each item shall be stamped, 
signed, and dated by the CQC System Manager indicating action taken. 
Proposed deviations from the contract requirements shall be clearly 
identified.  Submittals shall include items such as:  Contractor's, 
manufacturer's, or fabricator's drawings; descriptive literature including 
(but not limited to) catalog cuts, diagrams, operating charts or curves; 
test reports; test cylinders; samples; O&M manuals (including parts list); 
certifications; warranties; and other such required submittals.  Submittals 
requiring Government approval shall be scheduled and made prior to the 
acquisition of the material or equipment covered thereby.  Samples 
remaining upon completion of the work shall be picked up and disposed of in 
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in 
compliance with existing laws and regulations.

3.2   SUBMITTAL REGISTER

At the end of this section is one set of ENG Form 4288 listing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required.  The Contractor will also be given the 
submittal register files, containing the computerized ENG Form 4288 and 
instructions on the use of the files.  These submittal register files will 
be furnished on the Award CD-ROM disk a separate diskette.  Columns "c" 
through "f" have been completed by the Government; the Contractor shall 
complete columns "a" and "g" through "i" and submit the forms (hard copy 
plus associated electronic file) to the Contracting Officer for approval 
within 30 calendar days after Notice to Proceed.  The Contractor shall keep 
this diskette up-to-date and shall submit it to the Government together 
with the monthly payment request.  The approved submittal register will 
become the scheduling document and will be used to control submittals 
throughout the life of the contract.  The submittal register and the 
progress schedules shall be coordinated.

At the end of this section is one set of ENG Form 4288 listing items of 
equipment and materials for which submittals are required by the 
specifications; this list may not be all inclusive and additional 
submittals may be required.

3.3   SCHEDULING

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  Certifications to be submitted with the pertinent drawings 
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shall be so scheduled.  Adequate time (a minimum of 30 calendar days 
exclusive of mailing time) shall be allowed and shown on the register for 
review and approval.  No delay damages or time extensions will be allowed 
for time lost in late submittals.  

3.4   TRANSMITTAL FORM (ENG FORM 4025)

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  Certifications to be submitted with the pertinent drawings 
shall be so scheduled.  Adequate time (a minimum of 30 calendar days 
exclusive of mailing time) shall be allowed and shown on the register for 
review and approval.  No delay damages or time extensions will be allowed 
for time lost in late submittals. Attached at the end of this section is 
one set of ENG FORM 4025.

3.5   SUBMITTAL PROCEDURE

Six (6) copies of submittals shall be made as follows:

3.5.1   Procedures

In the signature block provided on ENG Form 4025 the Contractor certifies 
that each item has been reviewed in detail and is correct and is in strict 
conformance with the contract drawings and specifications unless noted 
otherwise. The accuracy and completeness of submittals is the 
responsibility of the Contractor. Any costs due to resubmittal of documents 
caused by inaccuracy, lack of coordination, and/or checking shall be the 
responsibility of the Contractor. This shall include the handling and 
review time on the part of the Government. Each variation from the contract 
specifications and drawings shall be noted on the form; and, attached to 
the form, the Contractor shall set forth, in writing, the reason for and 
description of such variations. If these requirements are not met, the 
submittal may be returned for corrective action.

3.5.2   Responsibility

The Contractor is responsible for the total management of his work.  The 
quantities, adequacy and accuracy of information contained in the 
submittals are the responsibility of the Contractor.  Approval actions 
taken by the Government will not in any way relieve the Contractor of his 
quality control requirements.

3.5.2.1   Additional Requirements

The above is in addition to the requirements set forth in Contract Clause 
entitled "Specifications and Drawings for Construction". (ER 415-1-10).

3.5.4   Deviations

For submittals which include proposed deviations requested by the 
Contractor, the column "variations" of ENG Form 4025 shall be checked.  The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal.  The government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations.

3.6   CONTROL OF SUBMITTALS
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The Contractor shall carefully control his procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register."

3.7   GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated.  Four (4) copies of the submittal will be retained by 
the Contracting Officer and two (2) copies of the submittal will be 
returned to the Contractor.

3.8   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of 
the Contracting Officer is not required on information only submittals.   
The Government reserves the right to require the Contractor to resubmit any 
item found not to comply with the contract.  This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requiring 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe.

3.9   STAMPS

Stamps used by the Contractor on the submittal data to certify that the 
submittal meets contract requirements shall be similar to the following:
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   ________________________________________________________________________
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s).                                                    |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

3.10   CERTIFICATES OF COMPLIANCE: (MAY 1969)

Any Certificate required for demonstrating proof of compliance of materials 
with specification requirements shall be executed in four (4) copies. Each 
certificate shall be signed by an official authorized to certify in behalf 
on the manufacturing company and shall contain the name and address of the 
Contractor, the project name and location, and the quantity and date or 
dates of shipment or delivery to which the certificates apply. Copies of 
laboratory test reports submitted with certificates shall contain the name 
and address of the testing laboratory and the date or dates of the tests to 
which the report applies. Certification shall not be construed as relieving 
the Contractor from furnishing satisfactory material, if, after tests are 
performed on selected samples, the material is found not to meet the 
specific requirements. (CENAB)

ATTACHMENT:

ENG FORM 4025

Attachment 2 Safety Sign
        -- End of Section --
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SECTION 01451

CONTRACTOR QUALITY CONTROL
11/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1999b) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM E 329 (1998a) Agencies Engaged in the Testing 
and/or Inspection of Materials Used in 
Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an 
effective Quality Control program, and all costs associated therewith shall 
be included in the applicable unit prices or lump-sum prices contained in 
the Price Schedule.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

CQC Plan; G WA

Identifies personnel, procedures, control, instructions, test, records, and 
forms to be used.

CQC Mgr Qualification; G WA

The evaluation of the project to determine the level of CQC System Manager 
required.

SD-05 Design Data

Notification of Changes

Any changes made by the Contractor.
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Punchlist

Near the completion of all work, the CQC System Manager shall prepare a 
list of items which do not conform to the approved drawings and 
specifications.

Minutes

Prepared by the Government and signed by both the Contractor and the 
Contracting Officer and shall become a part of the contract file.

SD-06 Test Reports

Tests

Specified or required tests shall be done by the Contractor to verify that 
control measures are adequate.

Documentation

Results of tests taken.

Tests Performed

An information copy provided directly to the Contracting Officer.

QC Records; G WA

Provide factual evidence that required quality control activities and/or 
tests have been performed.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with the 
Contract Clause titled "Inspection of Construction."  The quality control 
system shall consist of plans, procedures, and organization necessary to 
produce an end product which complies with the contract requirements.  The 
system shall cover all construction operations, both onsite and offsite, 
and shall be keyed to the proposed construction sequence.  The site project 
superintendent will be held responsible for the quality of work on the job 
and is subject to removal by the Contracting Officer for non-compliance 
with the quality requirements specified in the contract.  The site project 
superintendent in this context shall be the highest level manager 
responsible for the overall construction activities at the site, including 
quality and production.  The site project superintendent shall maintain a 
physical presence at the site at all times, except as otherwise acceptable 
to the Contracting Officer, and shall be responsible for all construction 
and construction related activities at the site.

3.2   CQC PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 
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30 days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of the Contract Clause 
titled "Inspection of Construction."  The plan shall identify personnel, 
procedures, control, instructions, tests, records, and forms to be used.  
The Government will consider an interim plan for the first 60 days of 
operation.  Construction will be permitted to begin only after acceptance 
of the CQC Plan or acceptance of an interim plan applicable to the 
particular feature of work to be started.  Work outside of the features of 
work included in an accepted interim plan will not be permitted to begin 
until acceptance of a CQC Plan or another interim plan containing the 
additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all 
construction operations, both onsite and offsite, including work by 
subcontractors, fabricators, suppliers, and purchasing agents:

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC 
staff shall implement the three phase control system for all 
aspects of the work specified.  The staff shall include a CQC 
System Manager who shall report to the project superintendent.

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the 
responsibilities and delegates sufficient authorities to 
adequately perform the functions of the CQC System Manager, 
including authority to stop work which is not in compliance with 
the contract.  The CQC System Manager shall issue letters of 
direction to all other various quality control representatives 
outlining duties, authorities, and responsibilities.  Copies of 
these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite 
fabricators, suppliers, and purchasing agents.  These procedures 
shall be in accordance with Section 01330 SUBMITTAL PROCEDURES.

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.  The Contractor shall include a 
copy of his proposed laboratory's latest Corps of Engineers 
inspection report in the Quality Control Plan.  The inspection 
report details the tests that the lab has been validated to 
perform under Corps of Engineers contracts.  (Laboratory 
facilities will be approved by the Contracting Officer.)

f.  Procedures for tracking preparatory, initial, and follow-up 
control phases and control, verification, and acceptance tests 
including documentation.

g.  Procedures for tracking construction deficiencies from 
identification through acceptable corrective action.  These 
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procedures shall establish verification that identified 
deficiencies have been corrected.

h.  Reporting procedures, including proposed reporting formats.

i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, 
has separate control requirements, and may be identified by 
different trades or disciplines, or it may be work by the same 
trade in a different environment.  Although each section of the 
specifications may generally be considered as a definable feature 
of work, there are frequently more than one definable features 
under a particular section.  This list will be agreed upon during 
the coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during the construction.  The Government reserves 
the right to require the Contractor to make changes in his CQC Plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and 
prior to acceptance by the Government of the CQC Plan, the Contractor shall 
meet with the Contracting Officer or Authorized Representative and discuss 
the Contractor's quality control system.  The CQC Plan shall be submitted 
for review a minimum of 14 calendar days prior to the Coordination Meeting. 
 During the meeting, a mutual understanding of the system details shall be 
developed, including the forms for recording the CQC operations, control 
activities, testing, administration of the system for both onsite and 
offsite work, and the interrelationship of Contractor's Management and 
control with the Government's Quality Assurance.  Minutes of the meeting 
shall be prepared by the Government and signed by both the Contractor and 
the Contracting Officer.  The minutes shall become a part of the contract 
file.  There may be occasions when subsequent conferences will be called by 
either party to reconfirm mutual understandings and/or address deficiencies 
in the CQC system or procedures which may require corrective action by the 
Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   Personnel Requirements

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure safety and 
contract compliance.  The Safety and Health Manager shall receive direction 
and authority from the CQC System Manager and shall serve as a member of 
the CQC staff.  Personnel identified in the technical provisions as 
requiring specialized skills to assure the required work is being performed 
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properly will also be included as part of the CQC organization.The 
Contractor's CQC staff shall maintain a presence at the site at all times 
during progress of the work and have complete authority and responsibility 
to take any action necessary to ensure contract compliance.  The CQC staff  
shall be subject to acceptance by the Contracting Officer.  The Contractor 
shall provide adequate office space, filing systems and other resources as 
necessary to maintain an effective and fully functional CQC organization.  
Complete records of all letters, material submittals, show drawing 
submittals, schedules and all other project documentation shall be promptly 
furnished to the CQC organization by the Contractor.  The CQC organization 
shall be responsible to maintain these documents and records at the site at 
all times, except as otherwise acceptable to the Contracting Officer.

3.4.2   CQC System Manager (CQC MGR Qualification)

The Contractor shall identify as CQC System Manager an individual within 
the onsite work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  The CQC System Manager shall be a construction person with a 
minimum of 10 years in related work.  This CQC System Manager shall be on 
the site at all times during construction and shall be employed by the 
prime Contractor.  The CQC System Manager shall be assigned no other 
duties.  An alternate for the CQC System Manager shall be identified in the 
plan to serve in the event of the System Manager's absence.  The 
requirements for the alternate shall be the same as for the designated CQC 
System Manager.

3.4.3   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the 
Contractor shall provide as part of the CQC organization an electrical 
specialized personnel to assist the CQC System Manager.  These individuals 
may be employees of the prime or subcontractor; be responsible to the CQC 
System Manager; be physically present at the construction site during work 
on their areas of responsibility; have the necessary education and/or 
experience in accordance with the experience matrix listed herein.  These 
individuals may perform other duties but must be allowed sufficient time to 
perform their assigned quality control duties as described in the Quality 
Control Plan.

         Area                                       Qualifications
 
  a.  Electrical                                 Graduate Electrical
                                                 Engineer with 2 yrs related
                                                 experience or person with 5
                                                 yrs related experience
  
  b.  Submittals                                 Submittal Clerk with 1 yr
                                                 experience  

3.4.4   Additional Requirement

In addition to the above experience and/or education requirements the CQC 
System Manager shall have completed the course entitled "Construction 
Quality Management For Contractors".  This course is periodically offered 
at various locations around Baltimore and Washington, DC.

3.4.5   Organizational Changes
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The Contractor shall maintain the CQC staff at full strength at all times. 
When it is necessary to make changes to the CQC staff, the Contractor shall 
revise the CQC Plan to reflect the changes and submit the changes to the 
Contracting Officer for acceptance.

3.5   SUBMITTALS

Submittals, if needed, shall be made as specified in Section 01330 
SUBMITTAL PROCEDURES.  The CQC organization shall be responsible for 
certifying that all submittals and deliverables are in compliance with the 
contract requirements.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors and suppliers, 
complies with the requirements of the contract.  At least three phases of 
control shall be conducted by the CQC System Manager for each definable 
feature of work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site.  This phase shall 
include:

a.  A review of each paragraph of applicable specifications, reference 
codes, and standards.  A copy of those sections of referenced 
codes and standards applicable to that portion of the work to be 
accomplished in the field shall be made available by the 
Contractor at the preparatory inspection.  These copies shall be 
maintained in the field and available for use by Government 
personnel until final acceptance of the work.

b.  A review of the contract drawings.

c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions that have been made to provide required 
control inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and 
sample work to assure that they are on hand, conform to approved 
shop drawings or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction 
tolerances and workmanship standards for that feature of work.

i.  A check to ensure that the portion of the plan for the work to be 

SECTION 01451  Page 6



performed has been accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 72 hours in advance of 
beginning the preparatory control phase.  This phase shall include 
a meeting conducted by the CQC System Manager and attended by the 
superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature.  The results of the 
preparatory phase actions shall be documented by separate minutes 
prepared by the CQC System Manager and attached to the daily CQC 
report.  The Contractor shall instruct applicable workers as to 
the acceptable level of workmanship required in order to meet 
contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of work to ensure that it is in full compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance.  
Verify required control inspection and testing.

c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards.  Compare with required sample 
panels as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the 
safety plan and activity hazard analysis.  Review the activity 
analysis with each worker.

f.  The Government shall be notified at least 72 hours in advance of 
beginning the initial phase.  Separate minutes of this phase shall 
be prepared by the CQC System Manager and attached to the daily 
CQC report.  Exact location of initial phase shall be indicated 
for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
onsite, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including 
control testing, are providing continued compliance with contract 
requirements, until completion of the particular feature of work.  The 
checks shall be made a matter of record in the CQC documentation.  Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

SECTION 01451  Page 7



Additional preparatory and initial phases shall be conducted on the same 
definable features of work if the quality of on-going work is unacceptable, 
if there are changes in the applicable CQC staff, onsite production 
supervision or work crew, if work on a definable feature is resumed after a 
substantial period of inactivity, or if other problems develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  Upon request, the Contractor shall furnish to the 
Government duplicate samples of test specimens for possible testing by the 
Government.  Testing includes operation and/or acceptance tests when 
specified.  The Contractor shall procure the services of a Corps of 
Engineers approved testing laboratory or establish an approved testing 
laboratory at the project site.  The Contractor shall perform the following 
activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms and test identification control number 
system, including all of the test documentation requirements, have 
been prepared.

e.  Results of all tests taken, both passing and failing tests, shall 
be recorded on the CQC report for the date taken.  Specification 
paragraph reference, location where tests were taken, and the 
sequential control number identifying the test shall be given.  If 
approved by the Contracting Officer, actual test reports may be 
submitted later with a reference to the test number and date taken 
for QC records.  An information copy of tests performed by an 
offsite or commercial test facility shall be provided directly to 
the Contracting Officer.  Failure to submit timely test reports as 
stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

3.7.2.1   Capability Check

The Government reserves the right to check laboratory equipment in the 
proposed laboratory for compliance with the standards set forth in the 
contract specifications and to check the laboratory technician's testing 
procedures and techniques.  Laboratories utilized for testing soils, 
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740 
and ASTM E 329.

3.7.2.2   Laboratory Approval

The Contractor shall use a testing laboratory that has been previously 
approved by the Corps of Engineers or obtain approval for a laboratory 
established at the project site.  Approved laboratories are listed at the 
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following web site:  http://www.wes.army.mil/SL/MTC/ValStatesTbl.htm   If 
the Contractor elects to set up an on-site laboratory at the project site, 
the Contractor will be assessed $4500.00 for the cost of inspection of this 
lab by the Corps of Engineers.

3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control 
testing laboratory and equipment to make assurance tests, and to check the 
Contractor's testing procedures, techniques, and test results at no 
additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Furnishing or Transportation of Samples for Testing: Costs incidental to 
the transportation of samples or materials will be  borne by the 
Contractor.  Samples of materials for test verification and  acceptance 
testing by the Government shall be delivered to the following address: 

            Field Exploration Unit
                     or 
            Soils Laboratory Unit
      (indicate which on shipping or mailing forms)
            Fort McHenry Yard
            Baltimore, Maryland 21230"

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a 
completion time stated in the Special Clause in Section 00800 of the 
Solicitation entitled "Commencement, Prosecution, and Completion of Work," 
or stated elsewhere in the specifications, the CQC System Manager shall 
conduct an inspection of the work and develop a punchlist of items which do 
not conform to the approved drawings and specifications.  Such a list of 
deficiencies shall be included in the CQC documentation, as required by 
paragraph DOCUMENTATION below, and shall include the estimated date by 
which the deficiencies will be corrected.  The CQC System Manager or staff 
shall make a second inspection to ascertain that all deficiencies have been 
corrected.  Once this is accomplished, the Contractor shall notify the 
Government that the facility is ready for the Government Pre-Final 
inspection.

3.8.2   Pre-Final Inspection

The Government will perform pre-final inspection to verify that the 
facility is complete and ready to be occupied.  A Government Pre-Final 
Punch List may be developed as a result of this inspection.  The 
Contractor's CQC System Manager shall ensure that all items on this list 
have been corrected before notifying the Government so that a Final 
inspection with the customer can be scheduled.  Any items noted on the 
Pre-Final inspection shall be corrected in a timely manner.  These 
inspections and any deficiency corrections required by this paragraph shall 
be accomplished within the time slated for completion of the entire work or 
any particular increment of the work  if the project is divided into 
increments by separate completion dates.

3.8.3   Final Acceptance Inspection

SECTION 01451  Page 9



The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at the final acceptance 
inspection.  Additional Government personnel including, but not limited to, 
those from Base/Post Civil Facility Engineer user groups, and major 
commands may also be in attendance.  The final acceptance inspection will 
be formally scheduled by the Contracting Officer based upon results of the 
Pre-Final inspection.  Notice shall be given to the Contracting Officer at 
least 14 days prior to the final acceptance inspection and shall include 
the Contractor's assurance that all specific items previously identified to 
the Contractor as being unacceptable, along with all remaining work 
performed under the contract, will be complete and acceptable by the date 
scheduled for the final acceptance inspection.  Failure of the Contractor 
to have all contract work acceptably complete for this inspection will be 
cause for the Contracting Officer to bill the Contractor for the 
Government's additional inspection cost in accordance with the contract 
clause titled "Inspection of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence 
that required quality control activities and/or tests have been performed.  
These records shall include the work of subcontractors and suppliers and 
shall be on an acceptable form that includes, as a minimum, the following 
information:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed each day, giving location, description, and by 
whom.  When Network Analysis (NAS) is used, identify each phase of 
work performed each day by NAS activity number.

d.  Test and/or control activities performed with results and 
references to specifications/drawings requirements.  The control 
phase shall be identified (Preparatory, Initial, Follow-up).  List 
deficiencies noted along with corrective action.

e.  Quantity of materials received at the site with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements.

f.  Submittals and deliverables reviewed, with contract reference, by 
whom, and action taken.

g.  Off-site surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  Instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the 
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project; the number of personnel working; weather conditions encountered; 
and any delays encountered.  These records shall cover both conforming and 
deficient features and shall include a statement that equipment and 
materials incorporated in the work and workmanship comply with the 
contract.  The original and one copy of these records in report form shall 
be furnished to the Government daily within 24 hours after the date covered 
by the report, except that reports need not be submitted for days on which 
no work is performed.  As a minimum, one report shall be prepared and 
submitted for every 7 days of no work and on the last day of a no work 
period.  All calendar days shall be accounted for throughout the life of 
the contract.  The first report following a day of no work shall be for 
that day only.  Reports shall be signed and dated by the CQC System 
Manager.  The report from the CQC System Manager shall include copies of 
test reports and copies of reports prepared by all subordinate quality 
control personnel.

3.10   SAMPLE FORMS

Sample forms enclosed at the end of this section.

3.11   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall take 
immediate corrective action after receipt of such notice.  Such notice, 
when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor.

ATTACHMENT:

Construction Quality Control Report form

        -- End of Section --
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04/1998
             ________________________________________________
             |                                              |
             |  Contractor's Name: _______________________  |
             |  Address:           _______________________  |
             |                     _______________________  |
             |  Phone Number:      _______________________  |
             |                                              |
             |______________________________________________|

                     CONSTRUCTION QUALITY CONTROL REPORT

                 PROJECT NAME: _________________________________________
                 LOCATION:__________________________ DATE: _____________
                 CONTRACT NUMBER:___________________ REPORT NO.:________

________________________________________________________________________
|                                                                      |
| SUPERINTENDENT:_____________________________________________________ |
|                                                                      |
| TYPE OF WORKERS      NUMBER     TYPES OF CONSTRUCTION      NUMBER    |
|                                   EQUIPMENT ON SITE                  |
|______________________________________________________________________|
|                   |          |                         |             |
|                   |          |                         |             |
|                   |          |                         |             |
|                   |          |                         |             |
|                   |          |                         |             |
|___________________|__________|_________________________|_____________|
|                            SUBCONTRACTORS                            |
|   COMPANY      RESPONSIBILITY       FOREMAN         NO. OF WORKERS   |
|______________________________________________________________________|
|            |                    |              |                     |
|            |                    |              |                     |
|            |                    |              |                     |
|            |                    |              |                     |
|____________|____________________|______________|_____________________|
|                                TOTALS                                |
|______________________________________________________________________|
| NO. OF WORKERS TODAY |  MANHOURS TODAY  |  MANHOURS FOR THIS PERIOD  |
|                      |                  |                            |
|______________________|__________________|____________________________|
|          CONTRACT MATERIALS AND EQUIPMENT DELIVERED TO SITE:         |
|                                                                      |
|                                                                      |
|______________________________________________________________________|
|                                                                      |
|  WEATHER:__________________  SITE CONDITIONS:_______________________ |
|______________________________________________________________________|
|                                                                      |
|  DID A DELAY OR WORK STOPPAGE OCCUR TODAY? _______                   |
|  IF YES, EXPLAIN.                                                    |
|                                                                      |
|                                                                      |
|  HAS ANYTHING DEVELOPED IN THE WORK WHICH MAY LEAD TO A CHANGE       |
|  OR FINDING OF FACT? _____ IF YES, EXPLAIN.                          |
|                                                                      |
|                                                                      |
|______________________________________________________________________|
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SECTION 01510

TEMPORARY CONSTRUCTION ITEMS
01/01

PART 1   GENERAL

1.1   General

The work covered by this section consists of furnishing all labor,  
materials, equipment, and services and performing all work required for or 
incidental to the items herein specified.   No separate payment will be 
made for the construction and services required by this section, and all 
costs in connection therewith shall be included in the overall cost of the 
work unless specifically stated otherwise.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Temporary Electrical Work; G WA

The Contractor shall submit a temporary power distribution sketch prior to 
the installation of any temporary power.

1.3   PROJECT SIGN: (AUG 1974)

A project sign shall be provided and erected at a location designated by 
the Contracting Officer.  The sign shall conform to the requirements as 
shown on Attachment No. 1, a copy of which is attached hereto.  The sign  
shall be erected as soon as possible and within 15 days after the date of 
receipt of notice to proceed.  Upon completion of the project, the sign 
shall be removed and disposed of by the Contractor.  (CENAB)

1.4   SAFETY SIGN (AUG 1974)

A safety sign shall be provided and erected  at a location designated by 
the Contracting Officer.  The sign shall conform to the requirements as 
shown on Attachment  No. 2,  a copy of which is attached hereto.  The sign 
shall be erected as soon as possible and within 15 days after the date  of  
receipt of  notice  to  proceed.   The  data required by the sign shall be 
corrected daily,  with  light  colored  metallic  or  non-metallic 
numerals.  Numerals, including mounting hardware, shall be subject to  the  
approval  of the Contracting Officer.  Upon completion of the project, the 
sign shall be removed  and  disposed  of  by  the Contractor.  (CENAB)

1.5   TEMPORARY ELECTRICAL WORK:  (APR 1962 REV JUL 2000)

Temporary electrical work shall be in accordance with Sections 7 and 11 of 
EM 385-1-1 U.S. Army Corps of Engineers Safety and Health Requirements 
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Manual.  The Contractor shall submit for approval a temporary power 
distribution sketch prior to the installation of any temporary power.  The 
sketch shall include location, voltages, and means of protection for all 
temporary distribution system wiring and components to include lighting, 
receptacles, grounding, disconnecting means, and GFCIs.  The Contractor 
shall test the temporary power system and devices for polarity, ground 
continuity, and ground resistance prior to the initial use and before use 
after any modification.  The Contractor shall verify to the satisfaction of 
the Contracting Officer or his representative by a calibrated light meter 
that the minimum illumination required by Table 7-1 of the EM 385-1-1 is 
being provided.(CENAB-EN-DT)

PART 2   PRODUCT  
NOT APPLICABLE

PART 3   EXECUTION  
NOT APPLICABLE

ATTACHMENTS:

Attachment 1 Project Sign

Attachment 2 Safety Sign

        -- End of Section --
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SECTION 01561

ENVIRONMENTAL PROTECTION
01/01

PART 1   GENERAL

The work covered by this section consists of furnishing all labor, 
materials and equipment and performing all work required for the  
prevention of environmental pollution during, and as the result of, 
construction operations under this contract except for those measures set 
forth in the Technical Provisions of these specifications.  For the  
purpose of this specification, environmental pollution is defined as the 
presence of chemical, physical, or biological elements or agents which 
adversely affect human health or welfare; unfavorably alter ecological 
balances of importance to human life or affect other species of  importance 
to man.  The control of environmental pollution requires consideration of 
air, water, and land.

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Facility Plan; G WA

Location of Storage and Services Facilities

1.2   APPLICABLE REGULATIONS

The Contractor and his subcontractors in the performance of this contract,  
shall comply with all applicable Federal, State, and local laws and 
regulations concerning environmental pollution control and abatement in 
effect on the date of this solicitation, as well as the specific 
requirements stated elsewhere in the contract specifications.

1.3   NOTIFICATION

The Contracting Officer will notify the Contractor of any non-compliance 
with the foregoing provisions and the action to be taken.  The Contractor 
shall, after receipt of such notice, immediately take corrective action.  
If the Contractor fails or refuses to comply promptly, the Contracting 
Officer may issue an order stopping all or part of the work until 
satisfactory corrective action has been taken.  No part of time lost due  
to any such stop order shall be made the subject of a claim for extension 
of time or for excess costs or damages by the Contractor unless it is later 
determined that the Contractor was in compliance.

1.4   SUBCONTRACTORS

Compliance with the provisions of this section by subcontractors will be  
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the responsibility of the Contractor.

1.5   PROTECTION  OF  WATER  RESOURCES

The Contractor shall not pollute streams, lakes or reservoirs with fuels,  
oils, bitumens, calcium  chloride, acid construction wastes or other  
harmful materials.  All work under this contract shall be performed in such 
a manner that objectionable conditions will not be created in streams 
through or adjacent to the project areas.

1.6   DUST CONTROL

The Contractor shall maintain all work area free from dust which would 
contribute to air pollution.  Approved temporary methods of stabilization  
consisting of sprinkling, chemical treatment, light bituminous treatment or 
similar methods will be permitted to control dust.  Sprinkling, where used, 
must be repeated at such intervals as to keep all parts of the disturbed  
area at least damp at all times.  Dust control shall be performed as the 
work proceeds and whenever a dust nuisance or hazard occurs.

1.7   PROTECTION OF LAND RESOURCES

1.7.1   General

It is intended that the land resources within the project boundaries and  
outside the limits of permanent work performed under this contract be  
preserved in their present condition or be restored to a condition  after  
completion of construction that will appear to be natural and not detract 
from the appearance of the project.  Insofar as possible, the Contractor  
shall confine his construction activities to areas defined by the plans and 
specifications or to be cleared for other operations.  The following 
additional requirements are intended to supplement and clarify the 
requirements of the CONTRACT CLAUSES:

1.7.2   Protection of trees retained

1.7.2.1   Contractors Responsibility

The Contractor shall be responsible for the protection of the tops, trunks 
and roots of all existing trees that are to be retained on the site.  
Protection shall be maintained until all work in the vicinity has been 
completed and shall not be removed without the consent of the Contracting  
Officer.  If the Contracting Officer finds that the protective devices  are 
insufficient, additional protection devices shall be installed.

1.7.2.2   Stockpiling

Heavy equipment, vehicular traffic, or stockpiling of any materials shall 
not be permitted within the drip line of trees  to be retained.  

1.7.2.3   Storage

No toxic materials shall be stored within 100 feet (30 5 m) from the drip 
line of trees to be retained.

1.7.2.4   Confined Area

Except for areas shown on the plans to be cleared, the Contractor shall not 
deface, injure, or destroy trees or shrubs, nor remove or cut them without 
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special authority.  Existing near by trees shall not be used for  anchorage 
unless specifically authorized by the Contracting Officer.  Where such  
special emergency  use is permitted, the Contractor shall first adequately 
protect the trunk with a sufficient thickness of burlap over which  
softwood cleats shall be tied.

1.7.2.5   Tree Defacing

No protective devices, signs, utility boxes or other objects shall be 
nailed to trees to be retained on the site.

1.7.3   Restoration  of  Landscape  Damage

Any trees or other landscape feature scarred or damaged by the  
Contractor's operations shall be restored as nearly as possible to its 
original condition at the Contractor's expense.  The Contracting Officer 
will decide what method of restoration shall be used, and whether damaged  
trees shall be treated and healed or removed and disposed of.  All scars 
made on trees, designated on the plans to remain, and all cuts for the  
removal of limbs larger than 1-inch  in diameter shall be coated as soon as 
possible with an approved tree wound dressing.  All trimming or pruning 
shall be performed in an approved manner by experienced workmen  with saws 
or pruning shears.  Tree trimming with axes will not be  permitted.  Where 
tree climbing is necessary, the use of climbing spurs will not be 
permitted.  Trees that are to remain, either within or outside established 
clearing limits, that are subsequently damaged by the Contractor and are 
beyond saving in the opinion of the Contracting Officer, shall be 
immediately removed and replaced with a nursery-grown tree of the same 
species.  Replacement trees shall measure no less than 2 inches  in 
diameter at 6 inches  above the ground level.

1.7.4   Location of Storage and Services Facilities

The location on Government property of the Contractor's storage and  
service facilities, required temporarily in the performance of the work, 
shall be upon cleared portions of the job site or areas to be cleared.  The 
preservation of the landscape shall be an imperative consideration in the  
selection of all sites and in the construction of buildings.  A facility 
plan showing storage and service facilities shall be submitted for approval 
to  the Contracting Officer.  Where buildings or platforms are constructed 
on slopes, the Contracting Officer may require cribbing to be used to 
obtain level foundations.  Benching or leveling of earth may not be 
allowed, depending on the location of the proposed facility.

1.7.5   Temporary Excavation and Embankment

If the Contractor proposes to construct temporary roads, embankments or  
excavations for plant and/or work areas, he shall submit a temporary plan 
for approval prior to scheduled start of such temporary work.

PART 2   PRODUCT  
NOT APPLICABLE

PART 3   EXECUTION  
NOT APPLICABLE
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        -- End of Section --
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SECTION 01572

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
07/00

PART 1   GENERAL

1.1   GOVERNMENT POLICY

Government policy is to apply sound environmental principles in the design, 
construction and use of facilities.  As part of the implementation of that 
policy the Contractor shall: (1) practice efficient waste management when 
sizing, cutting, and installing products and materials and (2) use all 
reasonable means to divert construction and demolition waste from landfills 
and incinerators and to facilitate their recycling or reuse.  

1.2   MANAGEMENT

The Contractor shall take a pro-active, responsible role in the management 
of construction and demolition waste and require all subcontractors, 
vendors, and suppliers to participate in the effort.  Construction and 
demolition waste includes products of demolition or removal, excess or 
unusable construction materials, packaging materials for construction 
products, and other materials generated during the construction process but 
not incorporated into the work.  In the management of waste, consideration 
shall be given to the availability of viable markets, the condition of the 
material, the ability to provide the material in suitable condition and in 
a quantity acceptable to available markets, and time constraints imposed by 
internal project completion mandates.  The Contractor shall be responsible 
for implementation of any special programs involving rebates or similar 
incentives related to recycling of waste.  Revenues or other savings 
obtained for salvage, or recycling shall accrue to the Contractor.  Firms 
and facilities used for recycling, reuse, and disposal shall be 
appropriately permitted for the intended use to the extent required by 
federal, state, and local regulations.

1.3   PLAN

A waste management plan shall be submitted within 15 days after contract 
award and prior to initiating any site preparation work.  The plan shall 
include the following:

a.  Name of individuals on the Contractor's staff responsible for 
waste prevention and management.

b.  Actions that will be taken to reduce solid waste generation.

c.  Description of the specific approaches to be used in 
recycling/reuse of the various materials generated, including the 
areas and equipment to be used for processing, sorting, and 
temporary storage of wastes.

d.  Characterization, including estimated types and quantities, of the 
waste to be generated.

e.  Name of landfill and/or incinerator to be used and the estimated 
costs for use, assuming that there would be no salvage or 
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recycling on the project.

f.  Identification of local and regional reuse programs, including 
non-profit organizations such as schools, local housing agencies, 
and organizations that accept used materials such as materials 
exchange networks and Habitat for Humanity.

g.  List of specific waste materials that will be salvaged for resale, 
reuse, or recycling.  Recycling facilities that will be used shall 
be identified.

h.  Identification of materials that cannot be recycled/reused with an 
explanation or justification.

i.  Anticipated net cost savings determined by subtracting Contractor 
program management costs and the cost of disposal from the revenue 
generated by sale of the materials and the incineration and/or 
landfill cost avoidance.

1.4   RECORDS

Records shall be maintained to document the quantity of waste generated; 
the quantity of waste diverted through sale, reuse, or recycling; and the 
quantity of waste disposed by landfill or incineration.  The records shall 
be made available to the Contracting Officer during construction, and a 
copy of the records shall be delivered to the Contracting Officer upon 
completion of the construction.

1.5   COLLECTION

The necessary containers, bins and storage areas to facilitate effective 
waste management shall be provided and shall be clearly and appropriately 
identified.  Recyclable materials shall be handled to prevent contamination 
of materials from incompatible products and materials and separated by one 
of the following methods:

1.5.1   Source Separated Method.

Waste products and materials that are recyclable shall be separated from 
trash and sorted into appropriately marked separate containers and then 
transported to the respective recycling facility for further processing.

1.5.2   Co-Mingled Method.

Waste products and recyclable materials shall be placed into a single 
container and then transported to a recycling facility where the recyclable 
materials are sorted and processed.

1.5.3   Other Methods.

Other methods proposed by the Contractor may be used when approved by the 
Contracting Officer.

1.6   DISPOSAL

Except as otherwise specified in other sections of the specifications, 
disposal shall be in accordance with the following:

1.6.1   Reuse.
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First consideration shall be given to salvage for reuse since little or no 
re-processing is necessary for this method, and less pollution is created 
when items are reused in their original form.  Sale or donation of waste 
suitable for reuse shall be considered.  Salvaged materials, other than 
those specified in other sections to be salvaged and reinstalled, shall not 
be used in this project.

1.6.2   Recycle.

Waste materials not suitable for reuse, but having value as being 
recyclable, shall be made available for recycling whenever economically 
feasible.  

1.6.3   Waste.

Materials with no practical use or economic benefit shall be disposed at a 
landfill or incinerator.

       -- End of Section --
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SECTION 01720

AS-BUILT DRAWINGS - CADD
01/01

PART 1   GENERAL

1.1   Preparation

This section covers the preparation of as-built drawings complete, as a 
requirement of this contract.  The terms "drawings," "contract drawings," 
"drawing files," and "final as-built drawings" refer to a set of 
computer-aided design and drafting (CADD) contract drawings in electronic 
file format which are to be used for as-built drawings.

1.2   PROGRESS MARKED UP AS-BUILT PRINTS

The Contractor shall revise one set of paper prints to show the as-built 
conditions during the prosecution of the project.  These as-built marked 
prints shall be kept current and available on the jobsite at all times.  
All changes from the contract plans which are made in the work or 
additional information which might be uncovered in the course of 
construction shall be accurately and neatly recorded as they occur by means 
of details and notes.  The as-built marked prints will be jointly reviewed 
for accuracy and completeness by the Contracting Officer and a responsible 
representative of the construction Contractor prior to submission of each 
monthly pay estimate.  If the Contractor fails to maintain the as-built 
drawings as specified herein, the Contracting Officer will deduct from the 
monthly progress payment an amount representing the estimated cost of 
maintaining the as-built drawings and will continue the monthly deduction 
of the 10% retainage even after 50% completion of the contract.  This 
monthly deduction will continue until an agreement can be reached between 
the Contracting Officer and a representative of the Contractor regarding 
the accuracy and completeness of updated drawings.  The prints shall show 
the following information, but not be limited thereto:

1.2.1   Location and Description

The location and description of any utility lines or other installations of 
any kind or description known to exist within the construction area.  The 
location includes dimensions to permanent features.

1.2.2   Location and Dimensions

The location and dimensions of any changes within the building or structure.

1.2.3   Corrections

Correct grade, cross section, or alignment of roads, earthwork, structures 
or utilities if any changes were made from contract plans.

Correct elevations if changes were made in site grading.

1.2.4   Changes
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Changes in details of design or additional information obtained from 
working drawings specified to be prepared and/or furnished by the 
Contractor; including but not limited to fabrication, erection, 
installation plans and placing details, pipe sizes, insulation material, 
dimensions of equipment foundations, etc.

The topography, invert elevations and grades of all drainage installed or 
affected as a part of the project construction.

All changes or modifications which result from the final inspection.

1.2.5   Options

Where contract drawings or specifications present options, only the option 
selected for construction shall be shown on the as-built prints.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-11 Closeout Submittals

Progress Prints; G WA

Preparation of two copies of as-builts from the Contractor to the 
Contracting Officer for review and approval.

Final Requirements; G WA

CADD Files

Shall consist of two sets of completed as-built contract drawings on 
separate media consisting of both CADD files (compatible with the Using 
Agency/Sponsor's system on electronic storage media identical to that 
supplied by the Government) and a CALS Type 1, Group 4, Raster Image File 
of each contract drawing.

Receipt by the Contractor of the approved marked as-built prints.

1.4   PRELIMINARY SUBMITTAL

At the time of final inspection, the Contractor shall prepare two copies of 
the progress prints, (as-builts) and these shall be delivered to the 
Contracting Officer for review and approval.  These as-built marked prints 
shall be neat, legible and accurate.  The review by Government personnel 
will be expedited to the maximum extent possible.  Upon approval, one copy 
of the as-built marked prints will be returned to the Contractor for use  
in preparation of final as-built drawings.  If upon review, the as-built 
marked prints are found to contain errors and/or omissions, they shall be 
returned to the Contractor for corrections.  The Contractor shall complete 
the corrections and return the as-built marked prints to the Contracting 
Officer within ten (10) calendar days.

1.5   DRAWING PREPARATION
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1.5.1   As-Built Drawings Approval

Upon approval of the as-built prints submitted, the Contractor will be 
furnished by the Government one set of contract drawings, with all 
amendments incorporated, to be used for as-built drawings.  These contract 
drawings will be furnished on CD-ROM.  These drawings shall be modified as 
may be necessary to correctly show all the features of the project as it 
has been constructed by bringing the contract set into agreement with the 
approved as-built prints, adding such additional drawings as may be 
necessary.  These drawings are part of the permanent records of this 
project and the Contractor shall be responsible for the protection and 
safety thereof until returned to the Contracting Officer.  Any drawings 
damaged or lost by the Contractor shall be satisfactorily replaced by the 
Contractor at no expense to the Government.

1.5.2   Proficient Personnel

Only personnel proficient in the preparation of engineering CADD drawings 
to standards satisfactory and acceptable to the Government shall be 
employed to modify the contract drawings or prepare additional new 
drawings.  All additions and corrections to the contract drawings shall be 
equal in quality to that of the originals.  Line work, line weights, 
lettering, layering conventions, and symbols shall be the same as the 
original line work, line weights, lettering, layering conventions, and 
symbols.  If additional drawings are required, they shall be prepared using 
the specified electronic file format applying the same guidance specified 
for original drawings.  The title block and drawing border to be used for 
any new as-built drawings shall be identical to that used on the contract 
drawings.  All additions and corrections to the contract drawings shall be 
accomplished using CADD media files supplied by the Government.  These 
contract drawings will already be compatible with the Using 
Agency/Sponsor's system when received by the Contractor.  The Using 
Agency/Sponsor uses AutoCAD Release 2000 CADD software system.  The media 
files will be supplied on ISO 9660 Format CD-ROM.  The Contractor is 
responsible for providing all program files and hardware necessary to 
prepare as-built drawings.  The Contracting Officer will review all 
as-built drawings for accuracy and the Contractor shall make all required 
corrections, changes, additions, and deletions.

1.5.3   Final Revisions

When final revisions have been completed, the cover sheet drawing shall 
show the wording "RECORD DRAWING AS-BUILT" followed by the name of the 
General Contractor in letters at least 3/16 inch  high.  All other contract 
drawings shall be marked either "As-Built" drawing denoting no revisions on 
the sheet or "Revised As-Built"  denoting one or more revisions.  All 
original contract drawings shall  be dated in the revision block (SEE 
ATTACHMENT 1 at the end of this section - while the title block sample 
attachments do not depict the contract drawings' title blocks, the sample 
revision blocks above these attachments are to be used as guidance in 
completing the actual contract drawings' revision blocks.)

1.6   FINAL REQUIREMENTS

After receipt by the Contractor of the approved marked as-built prints and 
the original contract drawing files the Contractor will, within 30 days  
for contracts less than $5 million or 60 days for contracts $5 million and 
above, make the final as-built submittal.  The submittal shall consist of 
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the following:

   a) Two sets of the as-built contract drawings on separate CD's (ISO 9660 
Format CD-ROM) consisting of the updated CADD files and a CALS Type 1 Group 
4 Raster Image File of each contract drawing plate.  The CALS files shall 
be exact duplicates of the full sized plots of the completed as-built 
contract drawings at a resolution of 400 dpi and may be either plotted to 
CALS files directly from the CADD files, or scanned to file from the prints.

   b) Two sets of full size paper prints (plots) of the completed as-built 
contract drawings.

   c) The return of the approved marked as-built prints.

They shall be complete in all details and identical in form and function to 
the contract drawing files supplied by the Government.  Any translations or 
adjustments necessary to accomplish this is the responsibility of the 
Contractor.  The Government reserves the right to reject any drawing files 
it deems incompatible with its CADD system.  All paper prints, drawing 
files and  storage media submitted will become the property of the 
Government upon  final approval.  Failure to submit as-built drawing files 
and marked prints as required herein shall be cause for withholding any 
payment due the Contractor under this contract.  Approval and acceptance of 
final as-built drawings shall be accomplished before final payment is made 
to the Contractor.

PART 2   PRODUCT  
NOT APPLICABLE

PART 3   EXECUTION  
NOT APPLICABLE

        -- End of Section --
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SECTION 02220

DEMOLITION
09/03

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6 (1990; R 1998) Safety Requirements for 
Demolition Operations

THE NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61-SUBPART M National Emission Standard for Asbestos

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (3 Sep 1996) U.S. Army Corps of Engineers 
Safety and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the 
Contracting Officer.  Remove rubbish and debris from the project site; do 
not allow accumulations inside or outside the buildings.  The work includes 
demolition, salvage of identified items and materials, and removal of 
resulting rubbish and debris.  Rubbish and debris shall be removed from 
Government property daily, unless otherwise directed, to avoid accumulation 
at the demolition site.  Materials that cannot be removed daily shall be 
stored in areas specified by the Contracting Officer.  In the interest of 
occupational safety and health, the work shall be performed in accordance 
with EM 385-1-1, Section 23, Demolition, and other applicable Sections.  In 
the interest of conservation, salvage shall be pursued to the maximum 
extent possible in accordance with Section 01572 CONSTRUCTION AND 
DEMOLITION WASTE MANAGEMENT, if applicable; salvaged items and materials 
shall be disposed of as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-07 Certificates

Demolition plan; G WA
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Notifications; G WA

Submit proposed salvage, demolition and removal procedures to the 
Contracting Officer for approval before work is started.

1.4   REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations.  In 
addition to the requirements of the "Contract Clauses," safety requirements 
shall conform with ANSI A10.6.

1.4.1   Notifications

Furnish timely notification of demolition and renovation projects to 
Federal, State, regional, and local authorities in accordance with 40 CFR 
61-SUBPART M.  Notify the Contracting Officer in writing 10 working days 
prior to the commencement of work in accordance with 40 CFR 61-SUBPART M.

Complete and submit Notification of Demolition and Renovation forms to 
Federal and State Authorities and Contracting Officer, postmarked or 
delivered at least ten days prior to comencement of work, in accordnace 
with 40 CFR 61-SUBPART M.

1.5   DUST AND DEBRIS CONTROL

Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area.  Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution.

1.6   PROTECTION

1.6.1   Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights.  Notify the Contracting 
Officer prior to beginning such work.

1.6.2   Existing Work

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.  Do not overload structural elements and pavements to remain.  
Provide new supports and reinforcement for existing construction weakened 
by demolition or removal work.  Repairs, reinforcement, or structural 
replacement must have Contracting Officer approval.

1.6.3   Weather Protection

For portions of the building to remain, protect building interior and 
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materials and equipment from the weather at all times.  Where removal of 
existing roofing is necessary to accomplish work, have materials and 
workmen ready to provide adequate and temporary covering of exposed areas 
so as to ensure effectiveness and to prevent displacement.

1.6.4   Trees

Trees within the project site which might be damaged during demolition, and 
which are indicated to be left in place, shall be protected by a 6 foot 
high fence.  The fence shall be securely erected a minimum of 5 feet from 
the trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.6.5   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, shall remain standing without additional 
bracing, shoring, of lateral support until demolished, unless directed 
otherwise by the Contracting Officer.  The Contractor shall ensure that no 
elements determined to be unstable are left unsupported and shall be 
responsible for placing and securing bracing, shoring, or lateral supports 
as may be required as a result of any cutting, removal, or demolition work 
performed under this contract.

 
1.6.6   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition site.  No area, 
section, or component of floors, roofs, walls, columns, pilasters, or other 
structural element will be allowed to be left standing without sufficient 
bracing, shoring, or lateral support to prevent collapse or failure while 
workmen remove debris or perform other work in the immediate area.

1.7   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.8   REQUIRED DATA

Demolition plan (Work Plan) shall include procedures for coordination with 
other work in progress, a disconnection schedule of utility services, a 
detailed description of methods and equipment to be used for each operation 
and of the sequence of operations.  Include statements affirming Contractor 
inspection of the existing roof deck and its suitability to perform as a 
safe working platform or if inspection reveals a safety hazard to workers, 
state provisions for securing the safety of the workers throughout the 
performance of the work.

1.9   ENVIRONMENTAL PROTECTION
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The work shall comply with the requirements of Section 01561 ENVIRONMENTAL 
PROTECTION.

1.10   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

3.1.1   Utilities and Related Equipment

Remove existing utilities , as indicated and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  When utility lines are 
encountered that are not indicated on the drawings, the Contracting Officer 
shall be notified prior to further work in that area.  If utility lines are 
encountered that are not shown on drawings, contact the Contracting Officer 
for further instructions.

3.1.2   Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs including 
aggregate base.  Provide neat sawcuts at limits of pavement removal as 
indicated.

3.1.3   Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain and 
to facilitate the installation of new work.  Where new masonry adjoins 
existing, the new work shall abut or tie into the existing construction as 
specified for the new work.

3.1.4   Concrete

Saw concrete along straight lines to a depth of not less than 2 inches.  
Make each cut in walls perpendicular to the face and in alignment with the 
cut in the opposite face.  Break out the remainder of the concrete provided 
that the broken area is concealed in the finished work, and the remaining 
concrete is sound.  At locations where the broken face cannot be concealed, 
grind smooth or saw cut entirely through the concrete.

3.1.5   Patching

Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces.  Where new work is to be applied to existing surfaces, 
perform removals and patching in a manner to produce surfaces suitable for 
receiving new work.  Finished surfaces of patched area shall be flush with 
the adjacent existing surface and shall match the existing adjacent surface 
as closely as possible as to texture and finish.  Patching shall be as 
specified and indicated, and shall include:

a.  Holes and depressions left as a result of removals in existing 
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masonry walls to remain shall be completely filled with an 
approved masonry patching material, applied in accordance with the 
manufacturer's printed instructions.

b.  Where existing partitions have been removed leaving damaged or 
missing resilient tile flooring, patch to match the existing floor 
tile.

c.  Patch acoustic lay-in ceiling where partitions have been removed. 
The transition between the different ceiling heights shall be 
effected by continuing the higher ceiling level over to the first 
runner on the lower ceiling and closing the vertical opening with 
a painted sheet metal strip.

3.2   DISPOSITION OF MATERIAL

3.2.1   Title to Materials

Except where specified in other sections, all materials and equipment 
removed, and not reused, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition, and materials and equipment to be removed, is vested in 
the Contractor upon approval by the Contracting Officer of the Contractor's 
demolition and removal procedures, and authorization by the Contracting 
Officer to begin demolition.  The Government will not be responsible for 
the condition or loss of, or damage to, such property after contract award. 
 Materials and equipment shall not be viewed by prospective purchasers or 
sold on the site.

3.2.2   Reuse of Materials and Equipment

Remove and store materials and equipment to be reused or relocated to 
prevent damage, and reinstall as the work progresses.

3.2.3   Salvaged Materials and Equipment

Remove materials and equipment that are to be removed by the Contractor and 
that are to remain the property of the Government, and deliver to a storage 
site , as directed by the Contracting Officer.

Contractor shall salvage items and material to the maximum extent possible.

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

Salvaged items to remain the property of the Government shall be removed in 
a manner to prevent damage, and packed or crated to protect the items from 
damage while in storage or during shipment.  Items damaged during removal 
or storage shall be repaired or replaced to match existing items.  
Containers shall be properly identified as to contents.

The following items reserved as property of the using service shall be 
removed prior to commencement of work under this contract.

3.3   CLEANUP
Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
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on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

3.3.1   Debris and Rubbish

Debris and rubbish shall be removed from basement and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

       -- End of Section --
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SECTION 09900

PAINTS AND COATINGS
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 0100Doc (2001) Documentation of the Threshold 
Limit Values and  Biological Exposure 
Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 235 Standard Specification for Mineral Spirits 
(Petroleum Spirits) (Hydrocarbon Dry 
Cleaning Solvent)

ASTM D 4214 (1998) Evaluating the Degree of Chalking 
of Exterior Paint Films

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1000 Air Contaminants

FEDERAL STANDARDS (FED-STD)

FED-STD-313 (Rev. C) Material Safety Data, 
Transportation Data and Disposal Data for 
Hazardous Materials Furnished to 
Government Activities

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SP01-01 (2001) Environmentally Preferable Product 
Specification for Architectural and 
Anti-Corrosive Paints

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC QP 1 (1989) Evaluating Qualifications of 
Painting Contractors (Field Application to 
Complex Structures)

SSPC PA 1 (2000) Shop, Field, and Maintenance 
Painting

SSPC Guide 3 (1995) Safety in Paint Application

SSPC VIS 1 (1989) Visual Standard for Abrasive Blast 
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Cleaned Steel (Standard Reference 
Photographs)

SSPC VIS 3 (1993) Visual Standard for Power- and 
Hand-Tool Cleaned Steel (Standard 
Reference Photographs)

SSPC VIS 4 (2001) Guide and Reference Photographs for 
Steel Surfaces Prepared by Waterjetting

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6 (1994) Commercial Blast Cleaning

SSPC SP 7 (1994) Brush-Off Blast Cleaning

SSPC SP 10 (1994) Near-White Blast Cleaning

SSPC SP 12 (1995) Surface Preparation and Cleaning of 
Steel and Other Hard Materials by High-and 
Ultra high-Pressure Water Jetting Prior to 
Recoating

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

The current MPI, "Approved Product List" which lists paint by brand, label, 
product name and product code as of the date of contract award, will be 
used to determine compliance with the submittal requirements of this 
specification.  The Contractor may choose to use a subsequent MPI "Approved 
Product List", however, only one list may be used for the entire contract 
and each coating system is to be from a single manufacturer.  All coats on 
a particular substrate must be from a single manufacturer.  No variation 
from the MPI Approved Products List is acceptable.

Samples of specified materials may be taken and tested for compliance with 
specification requirements.

In keeping with the intent of Executive Order 13101, "Greening the 
Government through Waste Prevention, Recycling, and Federal Acquisition", 
products certified by SCS as meeting SCS SP01-01 shall be given 
preferential consideration over registered products.  Products that are 
registered shall be given preferential consideration over products not 
carrying any EPP designation.

SD-03 Product Data

Coating; G AE
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Manufacturer's Technical Data Sheets

SD-04 Samples

Color; G WA

Submit manufacturer's samples of paint colors.  Cross reference color 
samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications

SD-08 Manufacturer's Instructions

Application instructions

Mixing

Detailed mixing instructions, minimum and maximum application temperature 
and humidity, potlife, and curing and drying times between coats.

Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings, solvents, 
and other potentially hazardous materials, as defined in FED-STD-313.

SD-10 Operation and Maintenance Data

Coatings:  G WA

Preprinted cleaning and maintenance instructions for all coating systems 
shall be provided.

1.3   APPLICATOR'S QUALIFICATIONS

1.3.1   Contractor Qualification

Submit the name, address, telephone number, FAX number, and e-mail address 
of the contractor that will be performing all surface preparation and 
coating application.  Submit evidence that key personnel have successfully 
performed surface preparation and application of coatings on a minimum of 
three similar projects within the past three years.  List information by 
individual and include the following:

a.  Name of individual and proposed position for this work.

b.  Information about each previous assignment including:

Position or responsibility

Employer (if other than the Contractor)

Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of
 facility owner

Name of individual in facility owner's organization who can be

SECTION 09900  Page 3



 contacted as a reference

Location, size and description of structure

Dates work was carried out

Description of work carried out on structure

1.3.2   SSPC QP 1 Certification

All contractors and subcontractors that perform surface preparation or 
coating application shall be certified by the Society for Protective 
Coatings (formerly Steel Structures Painting Council) (SSPC) to the 
requirements of SSPC QP 1 prior to contract award, and shall remain 
certified while accomplishing any surface preparation or coating 
application.  The painting contractors and painting subcontractors must 
remain so certified for the duration of the project.  If a contractor's or 
subcontractor's certification expires, the firm will not be allowed to 
perform any work until the certification is reissued.  Requests for 
extension of time for any delay to the completion of the project due to an 
inactive certification will not be considered and liquidated damages will 
apply.  Notify the Contracting Officer of any change in contractor 
certification status.

1.4   REGULATORY REQUIREMENTS

1.4.1   Environmental Protection

In addition to requirements specified elsewhere for environmental 
protection, provide coating materials that conform to the restrictions of 
the local Air Pollution Control District and  regional jurisdiction.  
Notify Contracting Officer of any paint specified herein which fails to 
conform.

1.4.2   Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of 
nonvolatile content.

1.4.3   Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

1.4.4   Asbestos Content

Materials shall not contain asbestos.

1.4.5   Mercury Content

Materials shall not contain mercury or mercury compounds.

1.4.6   Silica 

Abrasive blast media shall not contain free crystilline silica.

1.4.7   Human Carcinogens

Materials shall not contain ACGIH 0100Doc and ACGIH 0100Doc confirmed human 
carcinogens (A1) or suspected human carcinogens (A2).
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1.5   PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract 
specification number, designation name, formula or specification number, 
batch number, color, quantity, date of manufacture, manufacturer's 
formulation number, manufacturer's directions including any warnings and 
special precautions, and name and address of manufacturer.  Pigmented 
paints shall be furnished in containers not larger than 5 gallons.  Paints 
and thinners shall be stored in accordance with the manufacturer's written 
directions, and as a minimum, stored off the ground, under cover, with 
sufficient ventilation to prevent the buildup of flammable vapors, and at 
temperatures between 40 to 95 degrees F.

1.6   SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance 
with the following:

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in Section 01525,"Safety Requirements" and in 
Appendix A of EM 385-1-1.  The Activity Hazard Analysis shall include 
analyses of the potential impact of painting operations on painting 
personnel and on others involved in and adjacent to the work zone.

1.6.1   Safety Methods Used During Coating Application

Comply with the requirements of SSPC Guide 3.

1.6.2   Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the 
most stringent guidance of:

a.  The applicable manufacturer's Material Safety Data Sheets (MSDS) 
or local regulation.  

b.  29 CFR 1910.1000.

c.  ACGIH 0100Doc, threshold limit values.

1.7   ENVIRONMENTAL CONDITIONS

1.7.1   Coatings

Do not apply coating when air or substrate conditions are:

a.  Less than 5 degrees F above dew point;

b.  Below 50 degrees F  or over 95 degrees F, unless specifically 
pre-approved by the Contracting Officer and the product 
manufacturer.  Under no circumstances shall application conditions 
exceed manufacturer recommendations.

1.8   COLOR SELECTION

Colors of finish coats shall be as indicated or specified.  Where not 
indicated or specified, colors shall be selected by the Contracting 
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Officer.  Manufacturers' names and color identification are used for the 
purpose of color identification only.  Named products are acceptable for 
use only if they conform to specified requirements.  Products of other 
manufacturers are acceptable if the colors approximate colors indicated and 
the product conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number of 
coats.

1.9   LOCATION AND SURFACE TYPE TO BE PAINTED

1.9.1   Painting Included

Include the following:

a.  New factory finished surfaces that require identification or color 
coding and factory finished surfaces that are damaged during 
performance of the work.

b.  Existing coated surfaces that are damaged during performance of 
the work.

1.9.1.1   Interior Painting

Includes new surfaces and appurtenances as indicated and existing coated 
surfaces made bare by cleaning operations.

1.9.2   Painting Excluded

Do not paint the following unless indicated otherwise.

a.  Surfaces concealed and made inaccessible by panelboards, fixed 
ductwork, machinery, and equipment fixed in place.

b.  Surfaces in concealed spaces.  Concealed spaces are defined as 
enclosed spaces above suspended ceilings, furred spaces, attic 
spaces, crawl spaces, elevator shafts and chases.

c.  Steel to be embedded in concrete.

d.  Copper, stainless steel, aluminum, brass, and lead except existing 
coated surfaces.

e.  Hardware, fittings, and other factory finished items.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to the coating specifications and standards referenced in PART 3.  
Submit manufacturer's technical data sheets for specified coatings and 
solvents.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or 
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otherwise protect, hardware, hardware accessories, machined surfaces, 
radiator covers, plates, lighting fixtures, public and private property, 
and other such items not to be coated that are in contact with surfaces to 
be coated.  Following completion of painting, workmen skilled in the trades 
involved shall reinstall removed items.  Restore surfaces contaminated by 
coating materials, to original condition and repair damaged items.

3.2   SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, disintegrated 
coatings, and other foreign matter and substances deleterious to coating 
performance as specified for each substrate before application of paint or 
surface treatments.  Oil and grease shall be removed prior to mechanical 
cleaning.  Cleaning shall be programmed so that dust and other contaminants 
will not fall on wet, newly painted surfaces.  Exposed ferrous metals such 
as nail heads on or in contact with surfaces to be painted with 
water-thinned paints, shall be spot-primmed with a suitable 
corrosion-inhibitive primer capable of preventing flash rusting and 
compatible with the coating specified for the adjacent areas.

3.2.1   Additional Requirements for Preparation of Surfaces With Existing 
Coatings

Before application of coatings, perform the following on surfaces covered 
by soundly-adhered coatings, defined as those which cannot be removed with 
a putty knife:

a.  Wipe previously painted surfaces to receive solvent-based 
coatings, except stucco and similarly rough surfaces clean with a 
clean, dry cloth saturated with mineral spirits, ASTM D 235.  
Allow surface to dry.  Wiping shall immediately precede the 
application of the first coat of any coating, unless specified 
otherwise.

b.  Sand existing glossy surfaces to be painted to reduce gloss. 
Brush, and wipe clean with a damp cloth to remove dust.

c.  The requirements specified are minimum.  Comply also with the 
application instructions of the paint manufacturer.

d.  Previously painted surfaces damaged during construction shall be 
thoroughly cleaned of all grease, dirt, dust or other foreign 
matter.

e.  Blistering, cracking, flaking and peeling or other deteriorated 
coatings shall be removed.

f.  Chalk shall be removed so that when tested in accordance with ASTM 
D 4214, the chalk resistance rating is no less than 8.

g.  Slick surfaces shall be roughened. Damaged areas such as, but not 
limited to, nail holes, cracks, chips, and spalls shall be 
repaired with suitable material to match adjacent undamaged areas.

h.  Edges of chipped paint shall be feather edged and sanded smooth.

i.  Rusty metal surfaces shall be cleaned as per SSPC requirements.  
Solvent, mechanical, or chemical cleaning methods shall be used to 
provide surfaces suitable for painting.
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j.  New, proposed coatings shall be compatible with existing coatings.

3.2.2   Existing Coated Surfaces with Minor Defects

Sand, spackle, and treat minor defects to render them smooth.  Minor 
defects are defined as scratches, nicks, cracks, gouges, spalls, 
alligatoring, chalking, and irregularities due to partial peeling of 
previous coatings.  Remove chalking by sanding so that when tested in 
accordance with ASTM D 4214, the chalk rating is not less than 8.

3.2.3   Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a.  Surfaces containing large areas of minor defects;

b.  Surfaces containing more than 20 percent peeling area; and

c.  Surfaces designated by the Contracting Officer, such as surfaces 
where rust shows through existing coatings.

3.2.4   Substrate Repair

a.  Repair substrate surface damaged during coating removal;

b.  Sand edges of adjacent soundly-adhered existing coatings so they 
are tapered as smooth as practical to areas involved with coating 
removal; and

c.  Clean and prime the substrate as specified.

3.3   PREPARATION OF METAL SURFACES

3.3.1   Existing and New Ferrous Surfaces

a.  Ferrous Surfaces including Shop-coated Surfaces and Small Areas 
That Contain Rust, Mill Scale and Other Foreign Substances:  
Solvent clean or detergent wash in accordance with SSPC SP 1 to 
remove oil and grease.  Where shop coat is missing or damaged, 
clean according to SSPC SP 2, SSPC SP 3, SSPC SP 6, or SSPC SP 10. 
 Brush-off blast remaining surface in accordance with SSPC SP 7.  
Shop-coated ferrous surfaces shall be protected from corrosion by 
treating and touching up corroded areas immediately upon detection.

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other 
Foreign Substances:  Clean entire surface in accordance with SSPC 
SP 6/SSPC SP 12 WJ-3.

c.  Metal Floor Surfaces to Receive Nonslip Coating:  Clean in 
accordance with SSPC SP 10.

3.3.2   Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and 
SSPC SP 3.  As a visual reference, cleaned surfaces shall be similar to 
photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in SSPC SP 
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7, SSPC SP 6, and SSPC SP 10.  As a visual reference, cleaned surfaces 
shall be similar to photographs in SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in SSPC SP 12.  
As a visual reference, cleaned surfaces shall be similar to photographs in 
SSPC VIS 4.

3.4   APPLICATION

3.4.1   Coating Application

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Apply 
coating materials in accordance with SSPC PA 1.  SSPC PA 1 methods are 
applicable to all substrates, except as modified herein.  

At the time of application, paint shall show no signs of deterioration.  
Uniform suspension of pigments shall be maintained during application.  

Unless otherwise specified or recommended by the paint manufacturer, paint 
may be applied by brush, roller, or spray.  Rollers for applying paints and 
enamels shall be of a type designed for the coating to be applied and the 
surface to be coated.  

Paints, except water-thinned types, shall be applied only to surfaces that 
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.  
Special attention shall be given to insure that all edges, corners, 
crevices, welds, and rivets receive a film thickness equal to that of 
adjacent painted surfaces.  

Each coat of paint shall be applied so dry film shall be of uniform 
thickness and free from runs, drops, ridges, waves, pinholes or other 
voids, laps, brush marks, and variations in color, texture, and finish.  
Hiding shall be complete.  

Touch up damaged coatings before applying subsequent coats.

3.4.2   Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when 
thinning is mandatory to suit surface, temperature, weather conditions, 
application methods, or for the type of paint being used.  Obtain written 
permission from the Contracting Officer to use thinners.  The written 
permission shall include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to 
application with not more than 1 pint of suitable thinner per gallon.  The 
use of thinner shall not relieve the Contractor from obtaining complete 
hiding, full film thickness, or required gloss.  Thinning shall not cause 
the paint to exceed  limits on volatile organic compounds.  Paints of 
different manufacturers shall not be mixed.

3.4.3   Two-Component Systems

Two-component systems shall be mixed in accordance with manufacturer's 
instructions.  Any thinning of the first coat to ensure proper penetration 
and sealing shall be as recommended by the manufacturer for each type of 
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substrate.

3.5   COATING SYSTEMS FOR METAL

Apply specified ferrous metal primer on the same day that surface is 
cleaned, to surfaces that meet all specified surface preparation 
requirements at time of application.

3.6   INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate 
mobility of moving components, including swinging and sliding doors, 
cabinets, and windows with operable sash, for inspection by the Contracting 
Officer.  Perform this demonstration after appropriate curing and drying 
times of coatings have elapsed and prior to invoicing for final payment.

       -- End of Section --
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SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS
02/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 709 (2000) Laminated Thermosetting Materials

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.147 Control of Hazardous Energy (Lock Out/Tag 
Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 100 (1996) Dictionary of Electrical and 
Electronics Terms (IEEE)

IEEE C2 (2002) National Electrical Safety Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993; R 2001) Industrial Control and 
Systems Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to all sections of Division 16, "Electrical," of this 
project specification unless specified otherwise in the individual sections.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and 
electronics terms used in these specifications, and on the 
drawings, shall be as defined in IEEE Std 100.

b.  The technical sections referred to herein are those specification 
sections that describe products, installation procedures, and 
equipment operations and that refer to this section for detailed 
description of submittal types.

c.  The technical paragraphs referred to herein are those paragraphs 
in PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical 
sections that describe products, systems, installation procedures, 
equipment, and test methods.
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1.4   ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be 480 volts primary, 
three phase, three wire, 60 Hz, and 208/120 volts secondary, three phase, 
four wire.   Final connections to the power distribution system at the 
existing panelboard shall be made by the Contractor as directed by the 
Contracting Officer.

1.5   SUBMITTALS

Submittals required in the sections which refer to this section shall 
conform to the requirements of Section 01330, "Submittal Procedures" and to 
the following additional requirements.  Submittals shall include the 
manufacturer's name, trade name, place of manufacture, catalog model or 
number, nameplate data, size, layout dimensions, capacity, project 
specification and technical paragraph reference.  Submittals shall also 
include applicable federal, military, industry, and technical society 
publication references, and years of satisfactory service, and other 
information necessary to establish contract compliance of each item to be 
provided.  Photographs of existing installations are unacceptable and will 
be returned without approval.

1.5.1   Manufacturer's Catalog Data

Submittals for each manufactured item shall be current manufacturer's 
descriptive literature of cataloged products, equipment drawings, diagrams, 
performance and characteristic curves, and catalog cuts.  Handwritten and 
typed modifications and other notations not part of the manufacturer's 
preprinted data will result in the rejection of the submittal.  Should 
manufacturer's data require supplemental information for clarification, the 
supplemental information shall be submitted as specified for certificates 
of compliance.

1.5.2   Drawings

Submit drawings a minimum of 14 by 20 inches in size using a minimum scale 
of 1/8 inch per foot, except as specified otherwise.  Include wiring 
diagrams and installation details of equipment indicating proposed 
location, layout and arrangement, control panels, accessories, piping, 
ductwork, and other items that must be shown to ensure a coordinated 
installation.  Wiring diagrams shall identify circuit terminals and 
indicate the internal wiring for each item of equipment and the 
interconnection between each item of equipment.  Drawings shall indicate 
adequate clearance for operation, maintenance, and replacement of operating 
equipment devices.

1.5.3   Instructions

Where installation procedures or part of the installation procedures are 
required to be in accordance with manufacturer's instructions, submit 
printed copies of those instructions prior to installation.  Installation 
of the item shall not proceed until manufacturer's instructions are 
received.  Failure to submit manufacturer's instructions shall be cause for 
rejection of the equipment or material.

1.5.4   Certificates

Submit manufacturer's certifications as required for products, materials, 
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finishes, and equipment as specified in the technical sections. 
Certificates from material suppliers are not acceptable.  Preprinted 
certifications and copies of previously submitted documents will not be 
acceptable.  The manufacturer's certifications shall name the appropriate 
products, equipment, or materials and the publication specified as 
controlling the quality of that item.  Certification shall not contain 
statements to imply that the item does not meet requirements specified, 
such as "as good as"; "achieve the same end use and results as materials 
formulated in accordance with the referenced publications"; or "equal or 
exceed the service and performance of the specified material." 
Certifications shall simply state that the item conforms to the 
requirements specified.  Certificates shall be printed on the 
manufacturer's letterhead and shall be signed by the manufacturer's 
official authorized to sign certificates of compliance.

1.5.4.1   Reference Standard Compliance

Where equipment or materials are specified to conform to industry and 
technical society reference standards of the organizations such as American 
National Standards Institute (ANSI), American Society for Testing and 
Materials (ASTM), National Electrical Manufacturers Association (NEMA), 
Underwriters Laboratories (UL), and Association of Edison Illuminating 
Companies (AEIC), submit proof of such compliance.  The label or listing by 
the specified organization will be acceptable evidence of compliance.

1.5.4.2   Independent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent 
testing organization, competent to perform testing, and approved by the 
Contracting Officer.  The certificate shall state that the item has been 
tested in accordance with the specified organization's test methods and 
that the item complies with the specified organization's reference standard.

1.5.5   Operation and Maintenance Manuals

Comply with the requirements of "Operation and Maintenance Data" and the 
technical sections.

1.5.5.1   Operating Instructions

Submit text of posted operating instructions for each system and principal 
item of equipment as specified in the technical sections.

1.6   QUALITY ASSURANCE

1.6.1   Material and Equipment Qualifications

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products shall have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been on sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items shall be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in the technical section.
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1.6.2   Regulatory Requirements

Equipment, materials, installation, and workmanship shall be in accordance 
with the mandatory and advisory provisions of NFPA 70.

1.6.3   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.6.4   Service Support

The equipment items shall be supported by service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.6.5   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place; the nameplate of the distributing agent will not be 
acceptable.

1.6.6   Modification of References

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "shall" had been 
substituted for "should" wherever it appears.  Interpret references in 
these publications to the "authority having jurisdiction," or words of 
similar meaning, to mean the Contracting Officer.

1.6.7   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
shall not be used, unless specified otherwise.

1.7   POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the 
technical sections for use by operation and maintenance personnel.  The 
operating instructions shall include the following:
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a.  Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment.

b.  Start up, proper adjustment, operating, lubrication, and shutdown 
procedures.

c.  Safety precautions.

d.  The procedure in the event of equipment failure.

e.  Other items of instruction as recommended by the manufacturer of 
each system or item of equipment.

Print or engrave operating instructions and frame under glass or in 
approved laminated plastic.  Post instructions where directed.  For 
operating instructions exposed to the weather, provide weather-resistant 
materials or weatherproof enclosures.  Operating instructions shall not 
fade when exposed to sunlight and shall be secured to prevent easy removal 
or peeling.

1.8   NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each panelboard, 
equipment enclosure, relay, switch, and device; as specified in the 
technical sections or as indicated on the drawings.  Each nameplate 
inscription shall identify the function and, when applicable, the position. 
 Nameplates shall be melamine plastic, 0.125 inch thick, white with black 
center core.  Provide red laminated plastic label with white center core 
where indicated.  Surface shall be matte finish.  Corners shall be square.  
Accurately align lettering and engrave into the core.  Minimum size of 
nameplates shall be one by 2.5 inches.  Lettering shall be a minimum of 
0.25 inch high normal block style.

1.9   WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment as shown 
and indicated on the drawings.

1.10   CABLE TAGS IN MANHOLES, HANDHOLES, AND VAULTS

Provide tags for each cable or wire located in manholes, handholes, and 
vaults.  Tag only new wire and cable provided by this contract. The tags 
shall be polyethylene or sheet lead.  Do not provide handwritten letters. 
As an example, a tag could have the following designation:  "11.5 NAS 
1-8(Phase A)500," denoting that the tagged cable is on the 11.5kV system 
circuit number NAS 1-8, underground, Phase A, sized at 500 kcmil.

1.10.1   Polyethylene Cable Tags

Provide tags of polyethylene that have an average tensile strength of 3250 
pounds per square inch; and that are 0.08 inch thick (minimum), 
non-corrosive non-conductive; resistive to acids, alkalis, organic 
solvents, and salt water; and distortion resistant to 170 degrees F.  
Provide 0.05 inch (minimum) thick black polyethylene tag holder.  Provide a 
one-piece nylon, self-locking tie at each end of the cable tag.  Ties shall 
have a minimum loop tensile strength of 175 pounds.  The cable tags shall 
have black block letters, numbers, and symbols one inch high on a yellow 
background.  Letters, numbers, and symbols shall not fall off or change 
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positions regardless of the cable tags' orientation.

1.10.2   Lead Cable Tags

Provide tags of virgin sheet lead, one-piece wraparound strap type, slotted 
on one end for attaching the strap.  Minimum size of tags shall be one inch 
wide by 3/64 inch thick and a length sufficient for die stamping the 
identification on one line and banding around the cable or wire, but not 
less than 10 inches long.  Tags shall be die stamped with numbers, letters, 
and symbols not less than 0.25 inch high and approximately 0.015 inch deep 
in normal block style.

1.11   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to IEEE C2, NFPA 70, and 
requirements specified herein.

1.11.1   Motors and Equipment

Provide motor controllers, and contactors with their respective pieces of 
equipment.  Controllers, integral disconnects, and contactors shall conform 
to Section 16415, "Electrical Work, Interior."  Extended voltage range 
motors shall not be permitted.  Control voltage for controllers and 
contactors shall not exceed 120 volts nominal.  When motors and equipment 
furnished are larger than sizes indicated, the cost of additional 
electrical service and related work shall be included under the section 
that specified that motor or equipment.  Where fuse protection is 
specifically recommended by the equipment manufacturer, provide fused 
switches in lieu of non-fused switches indicated.  As an exception to these 
requirements, provide disconnect switches, contactors, and controllers for 
existing motor-operated equipment under Section 16415, "Electrical Work, 
Interior."

1.11.2   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral 
part of the equipment.  Provide power wiring and conduit for 
field-installed equipment under Section 16415, "Electrical Work, Interior." 
 Power wiring and conduit shall conform to Section 16415, "Electrical Work, 
Interior." Control wiring and conduit shall be provided under, and conform 
to the requirements of the section specifying the associated equipment.

1.11.3   New Work

Provide electrical components of mechanical equipment, such as motor 
starters, control or push-button stations, float or pressure switches, 
solenoid valves, integral disconnects, and other devices functioning to 
control mechanical equipment, as well as control wiring and conduit for 
circuits rated 100 volts or less, to conform with the requirements of the 
section covering the mechanical equipment.  Extended voltage range motors 
shall not be permitted.  The interconnecting power wiring and conduit, 
control wiring rated 120 volts (nominal) and conduit, and the electrical 
power circuits shall be provided under Division 16, except internal wiring 
for components of packaged equipment shall be provided as an integral part 
of the equipment.  When motors and equipment furnished are larger than 
sizes indicated, provide any required changes to the electrical service as 
may be necessary and related work as a part of the work for the section 
specifying that motor or equipment.
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1.11.4   Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require 
modifications, provide electrical components under Division 16.

1.12   INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of 
competent instructors to give full instruction to designated Government 
personnel in the adjustment, operation, and maintenance of the specified 
systems and equipment, including pertinent safety requirements as required. 
Instructors shall be thoroughly familiar with all parts of the installation 
and shall be trained in operating theory as well as practical operation and 
maintenance work.  Instruction shall be given during the first regular work 
week after the equipment or system has been accepted and turned over to the 
Government for regular operation.  The number of man-days (8 hours per day) 
of instruction furnished shall be as specified in the individual section.

1.13   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and 
other equipment to prevent unexpected startup or release of stored energy 
in accordance with 29 CFR 1910.147.  Mechanical isolation of machines and 
other equipment shall be in accordance with requirements of Division 15, 
"Mechanical."

1.14   DEMOLITION

All demolition work shall be performed in a scheduled, careful manner with 
minimal interruption to the facilities operation, and as specified in 
section 02200.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF EQUIPMENT

3.1.1   Factory Applied

Electrical equipment shall have factory-applied painting systems which 
shall, as a minimum, meet the requirements of NEMA ICS 6 
corrosion-resistance test and the additional requirements specified in the 
technical sections.

3.1.2   Field Applied

Paint electrical equipment as required to match finish of adjacent surfaces 
or to meet the indicated or specified safety criteria.  Painting shall be 
as specified in the section specifying the associated electrical equipment.

3.2   NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as 
indicated.  Fasten nameplates to the device with a minimum of two 
sheet-metal screws or two rivets.
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3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible 
side, but space the signs a maximum of 30 feet apart.

3.4   CABLE TAG INSTALLATION

Install cable tags in each manhole, handhole, and vault as specified, 
including each splice.  Install cable tags over the fireproofing, if any, 
and locate the tags so that they are clearly visible without disturbing any 
cabling or wiring in the manholes, handholes, and vaults.

       -- End of Section --
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SECTION 16070

SEISMIC PROTECTION FOR ELECTRICAL EQUIPMENT
04/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

TI 809-04 (1998) Seismic Design for Buildings

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

  Detail drawings along with catalog cuts, templates, and erection 
and installation details, as appropriate, for the items listed.  
Submittals shall be complete in detail; shall indicate thickness, 
type, grade, class of metal, and dimensions; and shall show 
construction details, reinforcement, anchorage, and installation 
with relation to the building construction.

SD-03 Product Data

  Copies of the design calculations with the detail drawings.  
Calculations shall be stamped by a registered engineer and shall 
verify the capability of structural members to which bracing is 
attached for carrying the load from the brace.
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1.3   SYSTEM DESCRIPTION

1.3.1   General Requirements

The requirements for seismic protection measures described in this section 
shall be applied to the electrical equipment and systems listed below.  
Structural requirements shall be in accordance with TI 809-04.

1.3.2   Electrical Equipment

Electrical equipment shall include the following items to the extent 
required on the drawings or in other sections of these specifications:

35 KV Switchgears             Battery Banks and Chargers
Substation Transformers       Motor Control, Panels and Instruments
5 KV Switchgears              Conduits, Cables, Boxes, Fittings and
Power Centers                     Supports

1.3.3   Electrical Systems

The following electrical systems shall be installed as required on the 
drawings and other sections of these specifications and shall be 
seismically protected in accordance with this specification:  Anchor bolts 
for existing substation transformers no. 1 & no. 2; new 5 KV switchgears 
no. 1 & no. 2; new 208 volt power centers no. 1 & no. 2; and new dc battery 
bank.

PART 2   PRODUCTS

2.1   SWAY BRACING MATERIALS

Sway bracing materials (e.g. rods, plates, rope, angles, etc.) shall be in 
accordance with TI 809-04.

PART 3   EXECUTION

3.1   SWAY BRACES FOR CONDUIT

Conduit shall be braced as for an equivalent weight pipe in accordance with 
TI 809-04.

    -- End of Section --
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SECTION 16081

APPARATUS INSPECTION AND TESTING
01/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1999) Electrical Power Distribution 
Equipment and Systems

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods" applies to this 
section with additions and modifications specified herein.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-06 Test Reports

Acceptance tests and inspections; G WA

Submit certified copies of inspection reports and test reports.  
Reports shall include certification of compliance with specified 
requirements, identify deficiencies, and recommend corrective 
action when appropriate.  Type and neatly bind test reports to 
form a part of the final record.  Submit test reports documenting 
the results of each test not more than 10 days after test is 
completed.

SD-07 Certificates

Qualifications of organization, and lead engineering technician; G 
WA

Acceptance test and inspections procedure; G WA

1.4   QUALITY ASSURANCE

1.4.1   Qualifications

Contractor shall engage the services of a qualified testing organization to 
provide inspection, testing, calibration, and adjustment of the electrical 
distribution system and generation equipment listed in paragraph entitled 
"Acceptance Tests and Inspections" herein.  Organization shall be 
independent of the supplier, manufacturer, and installer of the equipment.  
The organization shall be a first tier subcontractor.  No work required by 
this section of the specification shall be performed by a second tier 
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subcontractor.

a.  Submit name and qualifications of organization.  Organization 
shall have been regularly engaged in the testing of electrical 
materials, devices, installations, and systems for a minimum of 5 
years.  The organization shall have a calibration program, and 
test instruments used shall be calibrated in accordance with NETA 
ATS.

b.  Submit name and qualifications of the lead engineering technician 
performing the required testing services.  Include a list of three 
comparable jobs performed by the technician with specific names 
and telephone numbers for reference.  Testing, inspection, 
calibration, and adjustments shall be performed by an engineering 
technician, certified by NETA or the National Institute for 
Certification in Engineering Technologies (NICET) with a minimum 
of 5 years' experience inspecting, testing, and calibrating 
electrical distribution and generation equipment, systems, and 
devices.

1.4.2   Acceptance Test and Inspections Procedure

Submit test procedure reports for each item of equipment to be field tested 
at least 45 days prior to planned testing date.  Do not perform testing 
until after test procedure has been approved.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   ACCEPTANCE TESTS AND INSPECTIONS

Testing organization shall perform acceptance tests and inspections.  Test 
methods, procedures, and test values shall be performed and evaluated in 
accordance with NETA ATS, the manufacturer's recommendations, and paragraph 
entitled "Field Quality Control" of each applicable specification section.  
Tests identified as optional in NETA ATS are not required unless otherwise 
specified.  Equipment shall be placed in service only after completion of 
required tests and evaluation of the test results have been completed.  
Contractor shall supply to the testing organization complete sets of shop 
drawings, settings of adjustable devices, and other information necessary 
for an accurate test and inspection of the system prior to the performance 
of any final testing.  Contracting Officer shall be notified at least 14 
days in advance of when tests will be conducted by the testing 
organization.  Perform acceptance tests and inspections on applicable 
equipment and systems specified in Section 16415, "Electrical Work, 
Interior"  

3.2   SYSTEM ACCEPTANCE

Final acceptance of the system is contingent upon satisfactory completion 
of acceptance tests and inspections.

3.3   PLACING EQUIPMENT IN SERVICE

A representative of the approved testing organization shall be present when 
equipment tested by the organization is initially energized and placed in 
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service.

       -- End of Section --
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SECTION 16120

INSULATED WIRE AND CABLE
11/91

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS5 (Oct 1987; 9th Ed) Thermoplastic and 
Crosslinked Polyethylene Insulated 
Shielded Power Cables Rated 5 Through 35 kV

AEIC CS6 (Oct 1987; 5th Ed; Rev Mar 1989) Ethylene 
Propylene Insulated Shielded Power Cables 
Rated 5 Through 69 kV

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 383 (1974; R 1992) Class 1E Electric Cables, 
Field Splices, and Connections for Nuclear 
Power Generating Stations

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA WC 7 (1988) Cross-Linked-Thermosetting- 
Polyethylene-Insulated Wire and Cable for 
the Transmission and Distribution of 
Electrical Energy

NEMA WC 8 (1988) Ethylene-Propylene-Rubber- 
Insulated Wire and Cable for the 
Transmission and Distribution of 
Electrical Energy

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Installation Instructions; G WA

  The Contractor shall submit cable manufacturing data.

SD-06 Test Reports
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Tests, Inspections, and Verifications; G WA

  Three certified copies of test reports shall be submitted by the 
contractor.

1.3   DELIVERY, STORAGE, AND HANDLING

Furnish cables on reels or coils.  Each cable and the outside of each reel 
or coil, shall be plainly marked or tagged to indicate the cable length, 
voltage rating, conductor size, and manufacturer's lot number and reel 
number.  Each coil or reel of cable shall contain only one continuous cable 
without splices.  Cables for exclusively dc applications, as specified in 
paragraph HIGH VOLTAGE TEST SOURCE, shall be identified as such.  Shielded 
cables rated 2,001 volts and above and shall be reeled and marked in 
accordance with Section I of AEIC CS5 or AEIC CS6, as applicable.  Reels 
shall remain the property of the Contractor.

1.4   PROJECT/SITE CONDITIONS

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Wire Table

Wire and cable shall be furnished in accordance with the requirements of 
the wire table, and shall conform to the detailed requirements specified 
herein.

2.1.2   Rated Circuit Voltages

All wire and cable shall have minimum rated circuit voltages in accordance 
with Table 3-1 of NEMA WC 7 or NEMA WC 8.

2.1.3   Conductors

2.1.3.1   Material

Conductors shall conform to all the applicable requirements of Section 2 of 
NEMA WC 7 or Part 2 of NEMA WC 8 as applicable and shall be annealed 
copper.  Copper conductors may be bare, or tin- or lead-alloy-coated, if 
required by the type of insulation used.

2.1.3.2   Size

Minimum wire size shall be No. 12 AWG for power and lighting circuits; No. 
10 AWG for current transformer secondary circuits; No. 14 AWG for potential 
transformer, relaying, and control circuits; No. 16 AWG for annunciator 
circuits; and No. 19 AWG for alarm circuits.  Minimum wire sizes for rated 
circuit voltages of 2,001 volts and above shall not be less than those 
listed for the applicable voltage in Table 3-1 of Section 3 of NEMA WC 7 or 
Part 3 of NEMA WC 8, as applicable.

2.1.3.3   Stranding

Conductor stranding classes cited herein shall be as defined in Appendix L 
of NEMA WC 7 or NEMA WC 8, as applicable.  Lighting conductors No. 10 AWG 
and smaller shall be solid or have Class B stranding.  Any conductors used 
between stationary and moving devices, such as hinged doors or panels, 
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shall have Class H or K stranding. All other conductors shall have Class B 
or C stranding, except that conductors shown on the drawings, or in the 
schedule, as No. 12 AWG may be 19 strands of No. 25 AWG, and conductors 
shown as No. 10 AWG may be 19 strands of No. 22 AWG.

2.1.3.4   Conductor Shielding

Conductor shielding conforming to paragraph 2.7 of NEMA WC 7 or NEMA WC 8, 
as applicable, shall be used on power cables having a rated circuit voltage 
above 2,000 volts.  In addition, conductor shielding for shielded cables 
shall also comply with Section C of AEIC CS5 or AEIC CS6.  Strict 
precautions shall be taken after application of the conductor shielding to 
prevent the inclusion of voids or contamination between the conductor 
shielding and the subsequently applied insulation.

2.1.3.5   Separator Tape

Where conductor shielding, strand filling, or other special conductor 
treatment is not required, a separator tape between conductor and 
insulation is permitted.

2.1.4   Insulation

2.1.4.1   Insulation Material

Insulation shall be cross-linked thermosetting polyethylene (XLPE) type, 
meeting the requirements of Section 3 or paragraph 7.7 of NEMA WC 7 as 
applicable, or an ethylene-propylene rubber (EPR) type meeting the 
requirements of Part 3 of NEMA WC 8.  For shielded cables of rated circuit 
voltages above 2,000 volts, the following provisions shall also apply:

a.  XLPE, if used, shall be tree-retardant.

b.  Insulation shall be chemically bonded to conductor shielding.

c.  The insulation material and its manufacturing, handling, extrusion 
and vulcanizing processes, shall all be subject to strict procedures to 
prevent the inclusion of voids, contamination, or other irregularities 
on or in the insulation. Insulation material shall be inspected for 
voids and contaminants.  Inspection methods, and maximum allowable void 
and contaminant content shall be in accordance with Section B of AEIC 
CS5 or AEIC CS6, as applicable.

d.  Cables with repaired insulation defects discovered during factory 
testing, or with splices or insulation joints, are not acceptable.

2.1.4.2   Insulation Thickness

The insulation thickness for each conductor shall be based on its rated 
circuit voltage.

a.  Power Cables/Single-Conductor Control Cables, 2,000 Volts and Below 
- The insulation thickness for single-conductor cables rated 2,000 
volts and below shall be as required by Table 3-1, Section 3 of NEMA WC 
7 or Table 3-1, Part 3, of NEMA WC 8, as applicable.  Column "A" 
thickness of Table 3-1 of NEMA WC 7will be permitted only for 
single-conductor cross-linked thermosetting polyethylene insulated 
cables without a jacket.  NEMA WC 8 ethylene-propylene rubber-insulated 
conductors shall have a jacket.  Column "B" thickness shall apply to 
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single-conductor cables that require a jacket and to individual 
conductors of multiple-conductor cables with an overall jacket.

b.  Power Cables, Rated 2,001 Volts and Above - Thickness of insulation 
for power cables rated 2,001 volts and above shall be in accordance 
with the following:

(1)  Non-shielded cables, 2,001 to 5,000 volts, shall comply with 
Note 3 to Table 3-1, of either NEMA WC 7 or NEMA WC 8, as 
applicable.

(2)  Shielded cables rated 2,001 volts and above shall comply with 
Column B of Table B1, of AEIC CS5 or AEIC CS6, as applicable.

c.  Multiple-Conductor Control Cables - The insulation thickness of 
multiple-conductor cables used for control and related purposes shall 
be as required by Table 7-32 of NEMA WC 7 or Table 7.5.1 of NEMA WC 8 
as applicable.

2.1.4.3   Insulation Shielding

Unless otherwise specified, insulation shielding shall be provided for 
conductors having rated circuit voltages of 2,001 volts and above.  The 
voltage limits above which insulation shielding is required, and the 
material requirements, are given in Section 4 of NEMA WC 7 or Part 4 of 
NEMA WC 8, as applicable.  The material, if thermosetting, shall meet the 
wafer boil test requirements as described in Section D of AEIC CS5 or AEIC 
CS6, as applicable.  The method of shielding shall be in accordance with 
the current practice of the industry; however, the application process 
shall include strict precautions to prevent voids or contamination between 
the insulation and the nonmetallic component.  Voids, protrusions, and 
indentations of the shield shall not exceed the maximum allowances 
specified in Section C of AEIC CS5 or AEIC CS6, as applicable.  The cable 
shall be capable of operating without damage or excessive temperature when 
the shield is grounded at both ends of each conductor.  All components of 
the shielding system shall remain tightly applied to the components they 
enclose after handling and installation in accordance with the 
manufacturer's recommendations.  Shielding systems which require heat to 
remove will not be permitted unless specifically approved.

2.1.5   Jackets

All cables shall have jackets meeting the requirements of Section 4 of NEMA 
WC 7, or Part 4 of NEMA WC 8, as applicable, and as specified herein.  
Individual conductors of multiple-conductor cables shall be required to 
have jackets only if they are necessary for the conductor to meet other 
specifications herein.  Jackets of single-conductor cables and of 
individual conductors of multiple-conductor cables, except for shielded 
cables, shall be in direct contact and adhere or be vulcanized to the 
conductor insulation.  Multiple-conductor cables and shielded 
single-conductor cables shall be provided with a common overall jacket, 
which shall be tightly and concentrically formed around the core.  Repaired 
jacket defects found and corrected during manufacturing are permitted if 
the cable, including jacket, afterward fully meets these specifications and 
the requirements of the applicable standards.

2.1.5.1   Jacket Material

The jacket shall be one of the materials listed below.
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a.  General Use

(1)  Heavy-duty black neoprene (NEMA WC 8, paragraph 4.4.3).

(2)  Heavy-duty chlorosulfonated polyethylene (NEMA WC 8, 
paragraph 4.4.10).

(3)  Heavy-duty cross-linked chlorinated polyethylene (NEMA WC 8, 
paragraph 4.4.11).

b.  Accessible Use Only, 2,000 Volts or Less - Cables installed where 
they are entirely accessible, such as cable trays and raceways with 
removable covers, or where they pass through less than 10 feet of 
exposed conduit only, shall have jackets of one of the materials 
specified in above paragraph GENERAL USE, or the jackets may be of one 
of the following:

(1)  General-purpose neoprene (NEMA WC 8, paragraph 4.4.4).

(2)  Black polyethylene (NEMA WC 8, paragraph 4.4.6).

(3)  Thermoplastic chlorinated polyethylene (NEMA WC 8, paragraph 
4.4.7).

2.1.5.2   Jacket Thickness

The minimum thickness of the jackets at any point shall be not less than 80 
percent of the respective nominal thicknesses specified below.

a.  Multiple-Conductor Cables - Thickness of the jackets of the 
individual conductors of multiple-conductor cables shall be as required 
by Section 4, Table 4-6 of NEMA WC 7 or Part 4, Table 4-4 of NEMA WC 8, 
and shall be in addition to the conductor insulation thickness required 
by Column B of Table 3-1 of the applicable NEMA publication for the 
insulation used.  Thickness of the outer jackets or sheaths of the 
assembled multiple-conductor cables shall be as required by Section 4, 
Table 4-7, of NEMA WC 7 or Part 4, Table 4-5, of NEMA WC 8.

b.  Single-Conductor Cables - Single-conductor cables, if nonshielded, 
shall have a jacket thickness as specified in Section 4, Table 4-4 of 
NEMA WC 7 or Part 4, Table 4-2 of NEMA WC 8.  If shielded, the jacket 
thickness shall be in accordance with the requirements of Section 4, 
Table 4-5 of NEMA WC 7 or Part 4, Table 4-3 of NEMA WC 8.

2.1.6   Metal-Clad Cable

2.1.6.1   General

The metallic covering shall be conforming to the applicable requirements of 
section 4.5 of NEMA WC 7.  If the covering is of ferrous metal, it shall be 
galvanized.  Copper grounding conductors conforming to Section 7.8 of NEMA 
WC 7 shall be furnished for each multiple-conductor metal-clad cable. 
Assembly and cabling shall be as specified in paragraph CABLING.  The 
metallic covering shall be applied over an inner jacket or filler tape.  
The cable shall be assembled so that the metallic covering will be tightly 
bound over a firm core.

2.1.6.2   Jackets
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Metal-clad cables may have a jacket under the armor, and shall have a 
jacket over the armor.  Jackets shall comply with the requirements of 
Section 4.5 of NEMA WC 7.  The outer jacket for the metal-clad cable may be 
of polyvinyl chloride only if specifically approved.

2.1.7   Identification

2.1.7.1   Color-coding

Insulation of individual conductors of multiple-conductor cables shall be 
color-coded in accordance with paragraph 5.3 of NEMA WC 8, except that 
colored braids will not be permitted.  Only one color-code method shall be 
used for each cable construction type.  Control cable color-coding shall be 
in accordance with Table 5-2 of NEMA WC 8.  Power cable color-coding shall 
be black for Phase A, red for Phase B, blue for Phase C, white for grounded 
neutral, and green for an insulated grounding conductor, if included.

2.1.7.2   Shielded Cables Rated 2,001 Volts and Above

Marking shall be in accordance with Section H of AEIC CS5 or AEIC CS6, as 
applicable.

2.1.8   Cabling

Individual conductors of multiple-conductor cables shall be assembled with 
flame-and moisture-resistant fillers, binders, and a lay conforming to Part 
5 of NEMA WC 8, except that flat twin cables will not be permitted.  
Fillers shall be used in the interstices of multiple-conductor round cables 
with a common covering where necessary to give the completed cable a 
substantially circular cross section.  Fillers shall be non-hygroscopic 
material, compatible with the cable insulation, jacket, and other 
components of the cable.  The rubber-filled or other approved type of 
binding tape shall consist of a material that is compatible with the other 
components of the cable and shall be lapped at least 10 percent of its 
width.

2.1.9   Dimensional Tolerance

The outside diameters of single-conductor cables and of multiple-conductor 
cables shall not vary more than 5 percent and 10 percent, respectively, 
from the manufacturer's published catalog data.

2.2   INSTALLATION INSTRUCTIONS

The following information shall be provided by the cable manufacturer for 
each size, conductor quantity, and type of cable furnished:

a.  Minimum bending radius, in inches - For multiple-conductor cables, 
this information shall be provided for both the individual conductors 
and the multiple-conductor cable.

b.  Pulling tension and sidewall pressure limits, in pounds.

c.  Instructions for stripping semiconducting insulation shields, if 
furnished, with minimum effort without damaging the insulation.

d.  Upon request, compatibility of cable materials and construction 
with specific materials and hardware manufactured by others shall be 
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stated.  Also, if requested, recommendations shall be provided for 
various cable operations, including installing, splicing, terminating, 
etc.

2.3   TESTS, INSPECTIONS, AND VERIFICATIONS

2.3.1   Cable Data

Manufacture of the wire and cable shall not be started until all materials 
to be used in the fabrication of the finished wire or cable have been 
approved by the Contracting Officer.  Cable data shall be submitted for 
approval including dimensioned sketches showing cable construction, and 
sufficient additional data to show that these specifications will be 
satisfied.

2.3.2   Inspection and Tests

Inspection and tests of wire and cable furnished under these specifications 
shall be made by and at the plant of the manufacturer, and shall be 
witnessed by the Contracting Officer or his authorized representative, 
unless waived in writing.  The Government may perform further tests before 
or after installation.  Testing in general shall comply with Section 6 of 
NEMA WC 7 or Part 6 of NEMA WC 8.  Specific tests required for particular 
materials, components, and completed cables shall be as specified in the 
sections of the above standards applicable to those materials, components, 
and cable types.  Tests shall also be performed in accordance with the 
additional requirements specified below.

2.3.2.1   High-Voltage Test Source

Where the applicable standards allow a choice, high-voltage tests for 
cables to be used exclusively on dc circuits shall be made with dc test 
voltages.  Cables to be used exclusively on ac circuits shall be tested 
with ac test voltages.  If both ac and dc will be present, on either the 
same or separate conductors of the cable, ac test voltages shall be used.

2.3.2.2   Shielded Cables Rated 2,001 Volts or Greater

The following tests shall be performed in addition to those specified 
above.  Section or paragraph references are to AEIC CS5 or AEIC CS6 as 
applicable, unless otherwise stated.

a.  High potential test voltages shall be as required by Table B1 of 
AEIC CS5 or AEIC CS6 as applicable, rather than by Table 3-1 of NEMA WC 
7 or NEMA WC 8.

b.  If high potential testing is done with an ac test voltage as 
specified in paragraph HIGH-VOLTAGE TEST SOURCE, an additional test 
shall be made using a dc test voltage rated at 75 percent of the 
specified full dc test voltage, for 5 consecutive minutes.

c.  Production sampling tests shall be performed in accordance with 
Section D.  Sampling frequency and failure contingencies shall be in 
accordance with paragraph G.3.  Unless otherwise approved, samples 
shall not be taken from the middle of extruder runs of insulation or 
shielding made only for one continuous shipping length of cable, if 
such sampling will result in the need to repair the sampled area.

d.  Partial discharge tests shall be performed in accordance with 
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Section E, paragraph E.2, and Section F.

2.3.2.3   Flame Tests

All cable assemblies shall pass IEEE Std 383 flame tests, paragraph 2.5, 
using the ribbon gas burner.  Single-conductor cables and individual 
conductors of multiple-conductor cables shall pass the flame test of NEMA 
WC 7, paragraph 7.7.3.1.3.  If such tests, however, have previously been 
made on identical cables, these tests need not be repeated. Instead, 
certified reports of the original qualifying tests shall be submitted.  In 
this case the reports furnished under paragraph REPORTS, shall verify that 
all of each cable's materials, construction, and dimensions are the same as 
those in the qualifying tests.

2.3.2.4   Independent Tests

The Government may at any time make visual inspections, continuity or 
resistance checks, insulation resistance readings, power factor tests, or 
dc high-potential tests at field test values.  A cable's failure to pass 
these tests and inspections, or failure to produce readings consistent with 
acceptable values for the application, will be grounds for rejection of the 
cable.

2.3.2.5   Reports

Results of tests made shall be furnished.  No wire or cable shall be 
shipped until authorized.  Lot number and reel or coil number of wire and 
cable tested shall be indicated on the test reports.

PART 3   EXECUTION (Not Applicable)

       -- End of Section --
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SECTION 16319

34.5 KV SWITCHGEAR MODIFICATIONS
02/04

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M      (2002) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M      (2001a) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 653/A 653M      (2002a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 780      (2001) Repair of Damaged and Uncoated 
Areas of Hot-Dip Galvanized Coatings

ASTM D 1535       (2001) Specifying Color by the Munsell 
System

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2      (2002) National Electrical Safety Code

IEEE C37.06       (1997) Standard for Switchgear - AC 
High-Voltage Circuit Breakers Rated on a 
Symmetrical Current Basis - Preferred 
Ratings and Related Required Capabilities 

IEEE C37.20.2       (1993) Standard for Metal-Clad and 
Station-Type Cubicle Switchgear

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C37.09       Test Procedure for AC High-Voltage Circuit 
Breakers Rated on a Symmetrical Current 
Basis

ANSI C37.59      Requirements for Conversion of Power 
Switchgear Equipment

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA C57.12.29       (1991) Switchgear and Transformer 
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Pad-Mounted Equipment - Enclosure 
Integrity for Coastal Environment

NEMA ICS 6       (1993; R 2001) Industrial Control and 
Systems Enclosures

NEMA LI 1       (1998) Industrial Laminating Thermosetting 
Products 

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS       (1999) Acceptance Testing Specifications 
for Electrical Power Distribution 
Equipment and Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

          
POTOMAC ELECTRIC POWER COMPANY (PEPCO)

Latest specifications and requirements from PEPCO or Pepco Holdings, Inc. 
(PHI), merger of PEPCO and Conectiv.

1.2   RELATED REQUIREMENTS

The following related sections apply to this section, with the additions 
and modifications specified herein:

a.      Section 02220 "Demolition" 
b.      Section 16050 "Basic Electrical Materials and Methods" 
c.      Section 16070 "Seismic Protection for Electrical Equipment"
d.      Section 16081 "Apparatus Inspection and Testing"
e.      Section 16415 "Electrical Work, Interior"
f.      Section 16449 "5 kV Switchgears and Synchronous Motor Controls"
g.      Section 16475 "Coordinated Power System Protection"

1.3   SUBMITTALS

Contractor shall coordinate with PEPCO, submit all required drawings and 
documents, and obtain written approval or agreement to connect by PEPCO, 
prior to submittals to Government and Engineer of Record. Approval by PEPCO 
denotes compliance with PEPCO requirements only, and does not automatically 
mean compliance with all Contract requirements.

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated. When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government. Submit the following in accordance with Section 01330, 
"Submittal Procedures":

1.3.1   Coordinated Submittal Reviews

Submit switchgear and related work submittals to Engineer of Record for 
approval.
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SD-02 Shop Drawings

Partial demolition of existing 34.5 kV Switchgear Drawings; G WA

Modified 34.5 kV Switchgear Drawings; G WA

Supplemental grounding for substation transformers; G WA
      
      Anchor bolts for substation transformers; G WA

SD-03 Product Data

      34.5 kV circuit breakers and accessories; G WA

SD-06 Test Reports

      Acceptance checks and tests; G WA

SD-07 Certificates

Paint coating system; G WA

SD-09 Manufacturer's Field Reports

Circuit breaker production tests; G WA

SD-l0 Operation and Maintenance Data

34.5 kV Switchgears, Data Package 5; G WA

SD-11 Closeout Submittals

Assembled Operation and Maintenance Manuals; G WA

1.4   QUALITY ASSURANCE

1.4.1   Drawing Requirements

The following drawings for 34.5 kV Switchgears that includes Partial 
demolition of existing 34.5 kV Switchgear Drawings, Modified 34.5 kV 
Switchgear Drawings, Supplemental grounding for substation transformers, 
Anchor bolts for substation transformers, 34.5 kV circuit breakers and 
accessories and 34.5 kV Switchgears, Data Package 5 shall include, but are 
not limited to the following:

a.  Detailed shop and working drawings, showing front, top, side, 
exterior, interior and section views of existing conditions, partial 
demolition, and proposed modifications of 34.5 kV switchgears, 
consisting of existing and new incoming line compartments, utility 
metering compartments, circuit breaker compartments, line and load 
isolation switches, instrument transformers, lightning arresters, and 
bus duct connections.

b.  One-line and three-line diagrams showing all existing and new 
components, ratings, connections, relaying, metering and controls, from 
incoming 34.5 kV services to outgoing 5 kV connections, including 
remote controls, relaying and metering in 5 kV switchgears.

c.  Elementary diagrams and wiring diagrams with terminals identified, 
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and indicating prewired interconnections between items of equipment and 
the interconnection between the items.

d.  Details of new supplemental grounding of existing substation 
transformers, from transformer grounding pad to the exterior grounding 
electrode system, including routing of grounding electrode conductor.

c.  Details of new anchor bolts for existing substation transformers, 
to comply with seismic requirements.

1.4.2   Paint Coating System

Submit NEMA C57.12.29 coating system performance requirement tests.

1.4.3   Switchgear Product Data

Submittal shall include manufacturer's information for each component, 
device, and accessory provided with the equipment.

1.4.4   Test Reports

Submit report of acceptance test results as specified by paragraph entitled 
"Field Quality Control."

1.5   MAINTENANCE

1.5.1   Assembled Operation and Maintenance Manuals

Manuals shall be assembled in durable, hard covered, water resistant 
binders. The manual shall be assembled and indexed in the order noted in a 
table of contents. The contents of the assembled operation and maintenance 
manuals shall be as follows:

a.  Manufacturer's O&M information required by the paragraph entitled, 
SD-l0 Operation and Maintenance Data."

b.  Catalog data required by the paragraph entitled, "SD-03 Product 
Data."

c.  Drawing required by the paragraph entitled, "SD-02 Shop Drawings."

d.  Price for spare parts and supply list

e.  Routine and field acceptance test reports

PART 2   PRODUCTS

2.1   STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at beast five years 
prior to bid opening. Items of the same classification shall be identical 
including equipment, assemblies, parts, and components.

2.2   NAMEPLATES

Each major component of this specification shall have the manufacturer's 
name, address, type or style, model or serial number, and catalog number on 
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a nameplate securely attached to the equipment. Nameplates shall be made of 
noncorrosive metal. Equipment containing liquid dielectric shall have the 
type of dielectric on the nameplate. As a minimum, nameplates shall be 
provided for circuit breakers, meters, switches, and switchgear.

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.3   PRODUCT COORDINATION

Products and materials not considered to be 34.5 kV switchgears are 
specified in Section 16415, "Electrical Work, Interior."

Contractor shall coordinate with PEPCO and obtain all applicable product 
requirements and specifications.

Manufacturer of the new 5kV switchgears shall also be responsible for the 
35kV switchgear modifications and 208V power centers to assure a fully 
integrated and coordinated power system.

2.4   34.5 KV SWITCHGEARS

2.4.1   Ratings

Each switchgear shall be designed for operation on a 34.5 kV, three-phase, 
3 wire, solidly grounded, 60 hertz system.

Each circuit breaker shall have the following ratings in accordance with 
IEEE C37.06:

Maximum Voltage                                38 kV
BIL Rated                                      200 kV
Continuous Current                             1200 
Short Circuit Current at Rated Maximum kV      40 kA 
Closing and Latching Capability                108 kA Crest
Three-Second Rating                            40 kA
Nominal 3-Phase MVA Class                      2500 MVA
Rated Interrupting Time                        Five cycles

2.4.2   Construction

The 34.5 kV switchgear modifications and related works shall consist of 
removing the existing 34.5 kV, 1500 MVA air circuit breakers and replacing 
them with new 34.5 kV, 2500 MVA vacuum circuit breakers, including all 
necessary modifications in the existing switchgear bus connections, 
insulations, supports, wiring, and enclosures.  Related works shall include 
supplemental grounding and anchor bolts for the existing substation 
transformers.

Metal side sheets shall provide grounded barriers between adjacent 
structures and solid removable metal barriers shall isolate the major 
primary sections of each circuit.

The following 34.5 kV switchgear components shall be retained: incoming 
34.5 kV service compartments; utility metering compartments, including 
instrument transformers and lightning arresters; line and load isolation 
switches; and bus duct connections to substation transformers.

34.5 kV Switchgears shall comply with IEEE C37.20.2. Switchgears shall be 
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assembled and coordinated by one manufacturer and shall be shipped in 
complete sections ready for connection at the site.

The switchgear enclosure shall be NEMA ICS 6 Type 1. Bases, frames and 
channels of enclosure shall be corrosion resistant and shall be fabricated 
of galvanized steel. Galvanized steel shall be ASTM A 123/A 123M, ASTM A 
653/A 653M G90 coating, and ASTM A 153/A 153M, as applicable. Paint 
enclosure, including bases, ASTM D 1535 light gray No. 61 or No. 49. Paint 
coating system shall comply with NEMA C57.12.29 regardless of base and 
switchgear material.

The switchgear assembly and circuit breakers shall be suitable for and 
certified to meet all applicable seismic requirements of Uniform Building 
Code (UBC) for zone 4 application.  Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear 
manufacturer and be based upon testing of representative equipment.  The 
test response spectrum shall be based upon a 5% minimum damping factor, a 
peak of 0.75g, and a ZPA of 0.38g.  The tests shall fully envelope this 
response spectrum for all equipment natural frequencies up to at least 35 
Hz.

2.4.3   Bus

The main bus shall be copper and have fluidized bed epoxy flame retardant 
and track-resistant insulation.  The bus supports between units shall be 
flame-retardant, track-resistant, non-hydroscopic epoxy supports.  The 
switchgear shall be constructed so that all buses, bus supports and 
connections shall withstand stresses that would be produced by currents 
equal to the momentary ratings of the circuit breakers.  All bus joints 
shall be plated, bolted and insulated with easily installed boots.  The bus 
shall be braced to withstand fault currents equal to the close and latch 
rating of the breakers.  The temperature rise of the bus and connections 
shall be in accordance with ANSI standards and documented by design tests.

A copper ground bus shall extend the entire length of the switchgear.

2.4.4   Wiring and Terminations

The switchgear manufacturer shall provide suitable terminal blocks for 
secondary wire terminations and a minimum of 20% spare terminal connections 
shall be provided.  One control circuit cutout device shall be provided in 
each circuit breaker housing.  Switchgear secondary wire shall be #14 AWG, 
type SIS rated 600 volt, 90 degrees C, furnished with wire markers at each 
termination.  Wires shall terminate on terminal blocks with marker strips 
numbered in agreement with detailed connection diagrams.

2.4.5   Circuit Breakers

The new circuit breakers shall be fixed mounting non-drawout type, same as 
the existing circuit breakers.  Drawout circuit breakers may be considered 
provided the Contractor can prove that all required clearances and working 
spaces can be attained, at no extra cost. If supplied, drawout circuit 
breakers shall comply with all standards and publications referenced herein.

The breakers shall be operated by a motor-charged stored energy spring 
mechanism, charged normally by a universal electric motor and in an 
emergency by a manual handle. 
      
Each circuit breaker shall contain three vacuum interrupters separately 
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mounted in a self-contained, self-aligning pole unit which can be removed 
easily.  The vacuum interrupter pole unit shall be mounted on 
non-hydroscopic epoxy supports.  Circuit breaker shall utilize a two-step 
stored energy mechanism and shall be rated for 5-cycle operation. The 
breaker shall have front accessible operating mechanism with easy access to 
lubrication points, trip/close coils, charging motor, anti-pump relay and 
auxiliary switches.
       
The replacement circuit breaker shall be brand new and be a complete ANSI 
tested circuit breaker.  

The breakers shall be suitable for use in the existing metal-clad 
switchgear. Only vacuum interrupter and mechanism assemblies that have 
jointly passed appropriate ANSI design tests listed in C37.09 shall be used 
in the circuit breakers. 

A complete ANSI tested circuit breaker element complete with spring 
charged, stored energy mechanism shall be mounted within the new breaker 
frame assembly. All circuit breakers shall be electrically and mechanically 
trip free. A spring CHARGE/DISCHARGE indicator shall be visible on the 
front of the breaker. Anti pumping provision shall be provided.
 
Main current-carrying parts, insulators, supports, and housing of the 
circuit breaker shall have sufficient mechanical strength to withstand, 
without incurring damage, the effect of rated short circuit currents. 

The circuit breakers with the same type and continuous current rating shall 
be physically and functionally interchangeable with each other and with the 
existing circuit breakers. 

The circuit breaker shall be capable of manual charging while the breaker 
is in the operating position. A manual, charging handle shall be provided 
for each switchgear lineup. 

Manual button clearly marked "trip" or "open" shall be provided to open the 
breaker. Manual buttons clearly marked "close" shall be provided to 
manually close the breaker. 

All electrical and mechanical interlock functions of the existing breakers 
shall be incorporated into the new circuit breaker design. 

The breaker shall be capable of operating all mechanism operated contacts 
(MOC), and shall be fully function tested according to ANSI C37.20.2. 

The circuit breaker shall be connected to the new bushing assemblies with 
silver plated, copper bus configured for full continuous current rating. 

The functionality of the existing metal "dead front" barrier shall be 
maintained. 

Terminal blocks with screw type terminations shall be used for terminating 
secondary and control wiring. No more than two wires per termination point 
shall be used. 

The circuit breakers shall conform to all the latest NEMA, ANSI and IEEE 
standards, including ANSI C37.59, Conversion of Power Switchgear Equipment. 

Unless otherwise specified, the circuit breakers shall be rated in 
accordance with the latest issues of ANSI C-37.04 and Table 2 of ANSI 

SECTION 16319  Page 7



C37.06.

Electrically operated mechanisms shall be designed to match the existing 
air magnetic circuits. Closing and tripping mechanisms shall operate 
satisfactorily over the voltage range in accordance with ANSI C37.06, Table 
10. 

Each circuit breaker mechanism shall be equipped with the following:

a.      Operation Counter
b.      Main Contact Position Indicator
c.      Manual Tripping and Closing Devices
d.      Spring Charged and Discharged Indicator
e.      Manual Charging socket

 
The operating mechanisms shall be readily accessible for maintenance.
      
The breakers shall be electrically operated by the following control 
voltages:

             
a.      125 volt DC Close
b.      125 volt DC Trip
c.      125 volt DC Spring Charging Motor.

      
The control voltage shall be obtained from station batteries as indicated 
on the drawings.
      
The switchgear manufacturer shall furnish and install in the 5 kV 
metal-clad switchgears, the quantity, type and rating of intelligent 
electronic devices (IEDs), protection relays, metering and controls for 35 
kV switchgears as indicated on the drawings and described in Section 16449.

2.4.6   Instrument Transformers

Existing voltage and current transformers shall be reused.

2.4.7   Meter Fusing

Provide a fuse block mounted in the metering compartment containing one 
fuse per phase to protect the voltage input to voltage sensing meters. Size 
fuses as recommended by the meter manufacturer.

2.4.8   Insulated Barriers

Where insulated barriers are required by reference standards, provide 
barriers in accordance with NEMA LI 1, Type GPO-3, 0.25 inch minimum 
thickness.

2.4.9   Terminal Boards

Provide with engraved plastic terminal strips and screw type terminals for 
external wiring between components and for internal wiring between 
removable assemblies. Terminal boards associated with current transformers 
shall be short-circuiting type. Terminate conductors for current 
transformers with ring-tongue lugs. Terminal board identification shall be 
identical in similar units. External wiring shall be color coded 
consistently for similar terminal boards.

2.4.10   Wire Marking
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Mark control and metering conductors at each end. Provide 
factory-installed, white, plastic tubing, heat stamped with black block 
type letters on factory-installed wiring. On field-installed wiring, 
provide white, preprinted, polyvinyl chloride (PVC) sleeves, heat stamped 
with black block type letters. Each sleeve shall contain a single letter or 
number, shall be elliptically shaped to securely grip the wire, and shall 
be keyed in such a manner to ensure alignment with adjacent sleeves. 
Provide specific wire markings using the appropriate combination of 
individual sleeves. Each wire marker shall indicate the device or 
equipment, including specific terminal number to which the remote end of 
the wire is attached.

2.5   WARNING SIGNS

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.6   SOURCE QUALITY CONTROL

2.6.1   Equipment Test Schedule

The Government reserves the right to witness tests. Provide equipment test 
schedules for tests to be performed at the manufacturer's test facility. 
Submit required test schedule and location, and notify the Contracting 
Officer 30 calendar days before scheduled test date. Notify Contracting 
Officer 15 calendar days in advance of changes to scheduled date.

a.      Test Instrument Calibration

1.      The manufacturer shall have a calibration program which 
assures that all applicable test instruments are maintained within 
rated accuracy.

2.      The accuracy shall be directly traceable to the National 
Institute of Standards and Technology.

3.      Instrument calibration frequency schedule shall not exceed 
12 months for both test floor instruments and leased specialty 
equipment.

4.      Dated calibration labels shall be visible on all test 
equipment.

5.      Calibrating standard shall be of higher accuracy than that 
of the instrument tested.

6.      Keep up-to-date records that indicate dates and test 
results of instruments calibrated or tested. For instruments 
calibrated by the manufacturer on a routine basis, in lieu of 
third party calibration, include the following:

      (a)      Maintain up-to-date instrument calibration 
instructions and procedures for each test instrument.

      (b)      Identify the third party/laboratory calibrated 
instrument to verify that calibrating standard is met.
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2.6.2   Circuit Breaker Production Tests

The circuit breakers shall be designed and routine tested according to ANSI 
C37.09 and C37.20.2. Certified test reports shall be submitted prior to 
shipment.  

Design tests shall be performed on a representative breaker in a similar 
cubicle. The vendor shall verify that the test cubicle is the same design 
as the existing customer switchgear cubicles. The design tests, as a 
minimum shall include:

a.      Rated Continuous Current-Carrying Test
b.      Rated Full Wave Impulse Withstand Voltage Test
c.      Momentary Current Test
d.      Short Time Test
e.      Low Frequency Withstand Test
f.      Mechanism Timing Tests
g.      Interlock and Auxiliary Function Test
h.      Certified test results may be submitted for acceptance in lieu 
of performing tests a through d above only if the manufacturer has 
performed similar replacement designs.

2.7   NAMEPLATES

Engraved nameplates, mounted on the face of the assembly, shall be 
furnished for all main and feeder circuits as indicated on the drawings.  
Nameplates shall be laminated plastic, black characters on white 
background, and secured with screws.  Characters shall be 3/16 inch high, 
minimum.  Nameplates shall give item designation and circuit number as well 
as frame ampere size and appropriate trip rating.  Furnish Master nameplate 
giving switchgear designation, voltage ampere rating, short circuit rating, 
manufacturer's name, general order number and item number.

Control components mounted within the assembly, such as fuse blocks, 
relays, pushbuttons, switches, etc., shall be suitably marked for 
identification corresponding to appropriate designations on manufacturer's 
wiring diagrams.

2.8   FINISH

The finish shall consist of a coat of Gray (ANSI-61), thermosetting, 
polyester powder paint applied electrostatically to pre-cleaned and 
phosphatized steel and aluminum for internal and external parts.  The 
coating shall have corrosion resistance of 600 hours to 5% salt spray.  
Prior to shipment, the complete assemblies, indoor as well as outdoor, 
shall be given 1.5 to 2.0 mil thick exterior finish spray coat of air 
drying high-gloss grey enamel.

2.9   ACCESSORIES

The switchgear manufacturer shall furnish accessories for test, inspection, 
maintenance and operation, including:

a.      (1) - Maintenance tool for manually charging the breaker 
closing spring and manually opening the shutter
b.      (1) - Levering crank for moving the breaker between test and 
connected positions
c.      (1) - Test jumper for electrically operating the breaker while 
out of its compartment
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d.      (1) - Breaker lifting yoke used for attachment to breaker for 
lifting breaker on or off compartment rails
e.      (1) - Set of rail extensions and rail clamps
f.      (1) - Portable lifting device for lifting the breaker on or off 
the rails
g.      (1) - Ramp for rolling breaker mounted in lower compartment 
directly onto the floor
h.      (1) - Test cabinet for testing electrically operated breakers 
outside housing
i.      (1) - "Dockable" transport dolly for moving breaker about 
outside its compartment
j.      (1) - Electrical levering device.

Some accessories listed that are applicable only to drawout circuit breaker 
are required only if drawout circuit breakers are provided.

Standard accessories not listed herein shall be furnished.

PART 3   EXECUTION

3.1   DEMOLITION AND INSTALLATION

Contractor shall coordinate with PEPCO and the Government for shutdown of 
incoming 34.5 kV service prior to starting any work on the existing 
switchgears. Shutdown schedule shall be at the Government's convenience and 
shall be submitted at least 30 days in advance.

Only one 34.5 kV switchgear may be shut down at a time, with the 
corresponding 5 kV main breaker open, and the 5 kV tie circuit breaker 
closed. With prior approval by the Government and the Engineer of Record, 
demolition and installation work of the associated 5 kV switchgear may be 
performed simultaneously as the supplying 34.5 kV switchgear to shorten the 
outage period.

Demolition work shall be in accordance with the drawings and Section 02220 
"Demolition".

Electrical installations shall conform to IEEE C2, NFPA 70, manufacturer's 
instructions, PEPCO requirements, and to the requirements specified herein.

3.2   GROUNDING

NFPA 70 and IEEE C2, except that grounds and grounding systems shall have a 
resistance to solid earth ground not exceeding 5 ohms.

3.3   INSTALLATION OF EQUIPMENT AND ASSEMBLIES

Install and connect 34.5 kV Switchgears and related works furnished under 
this section as indicated on project drawings, the approved shop drawings, 
and as specified herein.

Repair damage to galvanized coatings using ASTM A 780, zinc rich paint, for 
galvanizing damaged by handling, transporting, cutting, welding, or 
bolting. Do not heat surfaces that repair paint has been applied to.

3.4   LOCATION OF EQUIPMENT AND ASSEMBLIES

Mount 34.5 kV circuit breakers on the same spot where the existing replaced 
34.5 kV circuit breakers were located. Seal voids around conduit openings 
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in slab with water- and oil-resistant caulking or sealant. Seals shall be 
of sufficient strength and durability to protect all energized live parts 
of the equipment from rodents, insects, or other foreign matter.

3.5   PADLOCKS

Provide padlocks for 34.5 kV switchgears.

3.6   FIELD QUALITY CONTROL

3.6.1   Performance of Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.6.1.1   Switchgear and Circuit Breakers

a.      Visual and Mechanical Inspection

1.      Compare equipment nameplate data with specifications and 
approved shop drawings.

2.      Inspect physical and mechanical condition.

3.      Confirm correct application of manufacturer's recommended 
lubricants.

4.      Verify appropriate anchorage, alignment and required area 
clearances.

5.      Verify appropriate equipment grounding.

6.      Perform all mechanical operational tests on both the 
circuit breaker and its operating mechanism.

7.      Measure critical distances such as contact gap as 
recommended by the manufacturer.

8.      Verify tightness of accessible bolted connections by 
calibrated torque-wrench method in accordance with manufacturer's 
published data or Table 10.12. Perform thermographic survey in 
accordance with Section 9.

9.      Record as found and as-left operation counter readings.

b.      Electrical Tests

1.      Perform contact-resistance test.

2.      Perform breaker travel and velocity analysis.

3.      Perform minimum pick-up voltage tests on trip and close 
coils.

4.      Verify trip, close, trip-free, and antipump function.

5.      Trip circuit breaker by operation of each protective 
device.
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6.      Perform insulation-resistance tests pole-to-pole, 
pole-to-ground, and across open poles at 2500 volts minimum.

3.6.1.2   Current Transformers

a.      Visual and Mechanical Inspection

1.      Compare equipment nameplate data with specifications and 
approved shop drawings.

2.      Inspect physical and mechanical condition.

3.      Verify correct connection.

4.      Verify that adequate clearances exist between primary and 
secondary circuit.

5.      Inspect all bolted electrical connections for high 
resistance using low-resistance ohmmeter, verifying tightness of 
accessible bolted electrical connections by calibrated 
torque-wrench method, or performing thermographic survey.

6.      Verify that all required grounding and shorting 
connections provide good contact.

b.      Electrical Tests

1.      Perform resistance measurements through all bolted 
connections with low-resistance ohmmeter, if applicable.

2.      Perform insulation-resistance tests.

3.      Perform polarity tests.

4.      Perform ratio-verification tests.

3.6.1.3   Metering and Instrumentation

a.      Visual and Mechanical Inspection

1.      Compare equipment nameplate data with shop drawings.

2.      Inspect physical and mechanical condition specifications 
and approved

3.      Verify tightness of electrical connections.

b.      Electrical Tests

1.      Verify accuracy of meters at 25, 50, 75, and 100 percent 
of full scale.

2.      Calibrate watthour meters according to manufacturer's 
published data.

3.      Verify all instrument multipliers.

4.      Verify that current transformer (and voltage transformer) 
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secondary circuits are intact.

3.6.1.4   Grounding System

a.      Visual and Mechanical Inspection

1.      Inspect ground system for compliance with contract plans 
and specifications.

b.      Electrical Tests

1.      Perform ground-impedance measurements utilizing the 
fall-of-potential method. Take measurements in normally dry 
weather, not less than 48 hours after rainfall. Use a portable 
ground testing megger in accordance with manufacturer's 
instructions to test each ground or group of grounds. The 
instrument shall be equipped with a meter reading directly in ohms 
or fractions thereof to indicate the ground value of the ground 
rod or grounding systems under test.

2.      Submit the measured ground resistance of each ground rod 
or grounding system, indicating the location of the rod or 
grounding system. Include the test method and test setup (i.e., 
pin location) used to determine ground resistance and soil 
conditions at the time the measurements were made.

3.6.2   Protective Relays

Protective relays shall be visually and mechanically inspected, adjusted, 
tested, and calibrated in accordance with the manufacturer's published 
instructions. Tests shall include pick-up, timing, contact action, 
restraint, and other aspects necessary to ensure proper calibration and 
operation. Relay settings shall be implemented as directed by the 
Contracting Officer. Relay contacts shall be manually or electrically 
operated to verify that the proper breakers and alarms initiate. Relaying 
current transformers shall be field tested in accordance with IEEE C57.13.

3.6.3   Pre-Energization Services

Calibration, testing, adjustment, and placing into service of the 
installation shall be accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of five 
years of current product experience. The following services shall be 
performed subsequent to testing but prior to the initial energization. The 
equipment shall be inspected to ensure that installation is in compliance 
with the recommendations of the manufacturer and as shown on the detail 
drawings. Terminations of conductors at major equipment shall be inspected 
to ensure the adequacy of connections. Bare and insulated conductors 
between such terminations shall be inspected to detect possible damage 
during installation. If factory tests were not performed on completed 
assemblies, tests shall be performed after the installation of completed 
assemblies. Components shall be inspected for damage caused during 
installation or shipment to ensure packaging materials have been removed. 
Components capable of being both manually and electrically operated shall 
be operated manually prior to the first electrical operation. Components 
capable of being calibrated, adjusted, and tested shall be calibrated, 
adjusted, and tested in accordance with the instructions of the equipment 
manufacturer.
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3.6.4   Follow-Up Verification

Upon completion of acceptance checks, settings, and tests, the Contractor 
shall show by demonstration in service that circuits and devices are in 
good operating condition and properly performing the intended function. 
Test shall require each item to perform its function not less than three 
times. As an exception to requirements stated elsewhere in the contract, 
the Contracting Officer shall be given 5 working days' advance notice of 
the dates and times for checks, settings, and tests.

       -- End of Section --
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SECTION 16409

208 VOLT POWER CENTERS
11/03

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 187 (1994) Copper Bar, Bus Bar, Rod and Shapes

ASME INTERNATIONAL (ASME)

ASME B1.1 (1989) Unified Inch Screw Threads (UN and 
UNR Thread Form)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA AB 1 (1993) Molded Case Circuit Breakers and 
Molded Case Switches

NEMA ICS 1 (1993) Industrial Control and Systems

NEMA ICS 2 (1993) Industrial Control Devices, 
Controllers and Assemblies

NEMA ICS 4 (1993) Industrial Control and Systems 
Terminal Blocks

NEMA ICS 6 (1993) Industrial Control and Systems 
Enclosures

NEMA PB 1 (1990) Panelboards

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 44 (1991; Rev thru Jan 1995) Rubber- 
Insulated Wires and Cables

UL 50 (1992) Enclosures for Electrical Equipment
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UL 67 (1993; Rev thru May 1994) Panelboards

UL 489 (1991; Rev thru Dec 1994) Molded Case 
Circuit Breakers and Circuit Breaker 
Enclosures

UL 845 (1995) Motor Control Centers

UL 1063 (1993; Rev thru Oct 1994) Machine-Tool 
Wires and Cables

1.2   SYSTEM DESCRIPTION

These specifications include the design, fabrication, assembly, wiring, 
testing, and delivery of the items of equipment and accessories and spare 
parts listed in the Schedule and shown on the drawings.

1.2.1   Rules

The equipment shall conform to the requirements of NFPA 70 unless more 
stringent requirements are indicated herein or shown.  NEMA rated and UL 
listed equipment has been specified when available.  Equipment must meet 
NEMA and UL construction and rating requirements as specified.  No 
equivalent will be acceptable.  The contractor shall immediately notify the 
Contracting Officer of any requirements of the specifications or contractor 
proposed materials or assemblies that do not comply with UL or NEMA.  
International Electrotechnical Commission (IEC) rated equipment will not be 
considered an acceptable alternative to specified NEMA ratings.

1.2.2   Coordination

The general arrangement of the 208 volt power centers and panelboards is 
shown on the contract drawings.  Any modifications of the equipment 
arrangement or device requirements as shown on the drawings shall be 
subject to the approval of the Contracting Officer.  If any conflicts occur 
necessitating departures from the drawings, details of and reasons for 
departures shall be submitted and approved prior to implementing any 
change.  All equipment shall be completely assembled at the factory.  The 
208 volt power centers may be disassembled into sections, if necessary, for 
convenience of handling, shipping, and installation.

1.2.3   Standard Products

Material and equipment shall be standard products of a manufacturer 
regularly engaged in their manufacture and shall essentially duplicate 
items that have been in satisfactory use for at least 2 years prior to bid 
opening.  All materials shall conform to the requirements of these 
specifications.  Materials shall be of high quality, free from defects and 
imperfections, of recent manufacture, and of the classification and grades 
designated.  All materials, supplies, and articles not manufactured by the 
Contractor shall be the products of other recognized reputable 
manufacturers.  If the Contractor desires for any reason to deviate from 
the standards designated in these specifications, he shall, after award, 
submit a statement of the exact nature of the deviation, and shall submit, 
for the approval of the Contracting Officer, complete specifications for 
the materials which he proposes to use.

1.2.4   Nameplates
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Nameplates shall be made of laminated sheet plastic or of anodized aluminum 
approximately 1/8 inch thick, engraved to provide white letters on a black 
background.  The nameplates shall be fastened to the panels in proper 
positions with anodized round-head screws.  Lettering shall be minimum 1/2 
inch high.  Nameplate designations shall be in accordance with lists on the 
drawings, and as a minimum shall be provided for the following equipment:

a.  208 Volt Power Centers

b.  4160-208Y/120 Volt Transformers

c.  Individual items of equipment mounted in the power centers

d.  Individually-mounted circuit breakers in the power centers

e.  Group-mounted circuit breakers in the power centers

f.  Panelboards

g.  Individually-mounted circuit breakers in Panelboard

h.  Emergency lighting throw-over switches

Equipment of the withdrawal type shall be provided with nameplates mounted 
on the removable equipment in locations visible when the equipment is in 
place.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Drawings; G WA
Shop Drawings; G WA

  The Contractor shall, within 30 calendar days after date of 
award, submit for the approval of the Contracting Officer six (6) 
copies of outline drawings of all equipment to be furnished under 
this contract, together with weights and overall dimensions.  
Drawings shall show the general arrangement and overall dimensions 
of the 208 volt power centers, and panelboards.  These drawings 
shall show space requirements, details of any floor supports to be 
embedded in concrete and provisions for conduits for external 
cables.

4160-208Y/120 Volt Transformers; G WA

  The Contractor shall, within 30 calendar days after date of 
award, submit for the approval of the Contracting Officer six (6) 
copies of electrical equipment drawings.  An individual wiring 
diagram for each trnsformer shall be submitted.  A single-line 
diagram, equipment list and nameplate schedule shall be provided 
for each transformer.
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208 Volt Power Centers; G WA

  The Contractor shall, within 30 calendar days after date of 
award, submit for the approval of the Contracting Officer six (6) 
copies of electrical equipment drawings.  An individual wiring 
diagram for each power center shall be submitted.  A single-line 
diagram, equipment list and nameplate schedule shall be provided 
for each power center.

Panelboards; G WA

  The Contractor shall, within 30 calendar days after date of 
award, submit for the approval of the Contracting Officer six (6) 
copies of electrical equipment drawings.  A single-line diagram, 
equipment list and nameplate schedule shall be provided for each 
switchboard and panelboard.

SD-03 Product Data

Equipment; G WA

  The Contractor shall within 30 calendar days after date of award 
submit for approval six (6) copies of such descriptive cuts and 
information as are required to demonstrate fully that all parts of 
the equipment will conform to the requirements and intent of the 
specifications.  Data shall include descriptive data showing 
typical construction of the types of equipment proposed, including 
the manufacturer's name, type of circuit breakers, performance 
capacities and other information pertaining to the equipment.

Factory Tests; G WA

  The Contractor shall submit, within a minimum of 14 days prior 
to the proposed date of tests, six (6) copies of manufacturer's 
routine factory test procedures and production line tests for all 
power centers.

SD-06 Test Reports

Factory Tests; G WA

  The Contractor shall submit six (6) complete reproducible copies 
of the factory inspection results and six (6) complete 
reproducible copies of the factory test results in booklet form, 
including all plotted data curves, all test conditions, a listing 
of test equipment complete with calibration certifications, and 
all measurements taken.  Report shall be signed and dated by the 
Contractor's and Contracting Officer's Representatives.

SD-07 Certificates

Power Centers; G WA

  The contractor shall submit certification of factory test 
reports. Certification shall be signed by official authorized to 
certify on behalf of the manufacturer, attesting that the motor 
control center meets the specified requirements.  The statement 
must be dated after the award of this contract, must state the 
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Contractors name and address, must name the project and location, 
and must list the specific requirements which are being certified.

1.4   DELIVERY, STORAGE, AND HANDLING

The equipment shall be shipped as completely assembled and wired as 
feasible so as to require a minimum of installation work.  Each shipping 
section shall be properly match marked to facilitate reassembly, and shall 
be provided with removable lifting channels with eye bolts for attachment 
of crane slings to facilitate lifting and handling.  Any relay or other 
device which cannot withstand the hazards of shipment when mounted in place 
on the equipment shall be carefully packed and shipped separately.  These 
devices shall be marked with the number of the panel which they are to be 
mounted on and fully identified.  All finished painted surfaces and metal 
work shall be wrapped suitably or otherwise protected from damage during 
shipment.  All parts shall be prepared for shipment so that slings for 
handling may be attached readily while the parts are in a railway car or 
transport truck.  All spare parts and accessories shall be carefully 
packaged and clearly marked.

1.5   MAINTENANCE

1.5.1   Accessories and Tools

A complete set of accessories and special tools unique to equipment 
provided and required for erecting, handling, dismantling, testing and 
maintaining the apparatus shall be furnished by the Contractor.

1.5.2   Spare Parts

Spare parts shall be furnished as specified below.  All spare parts shall 
be of the same material and workmanship, shall meet the same requirements, 
and shall be interchangeable with the corresponding original parts 
furnished.

a.  2 - Fuses of each type and size.

b.  1 - Circuit breaker auxiliary switch.

c.  2 - Indicating lamp assemblies of each type.

d.  Package spare equipment in suitable containers bearing labels 
clearly indicating contents and in what equipment used.

e.  4 - One quart containers of finish paint for indoor equipment.

f.  4 - Keys for power center door lock.

g.  Deliver spare parts at same time as equipment.  Properly store and 
safeguard such spare parts until completion of work, at which time 
deliver to Engineer.

PART 2   PRODUCTS

2.1   CONNECTIONS

All bolts, studs, machine screws, nuts, and tapped holes shall be in 
accordance with ASME B1.1.  The sizes and threads of all conduit and 
fittings, tubing and fittings, and connecting equipment shall be in 
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accordance with ASME B1.20.1.  All ferrous fasteners shall have 
rust-resistant finish and all bolts and screws shall be equipped with 
approved locking devices.  Manufacturer's standard threads and construction 
may be used on small items which, in the opinion of the Contracting 
Officer, are integrally replaceable, except that threads for external 
connections to these items shall meet the above requirements.

2.2   MOLDED CASE CIRCUIT BREAKERS

Molded case circuit breakers shall conform to the applicable requirements 
of NEMA AB 1 and UL 489.  The circuit breakers shall be manually-operated, 
shall be quick-make, quick-break, common trip type, and shall be of 
automatic-trip type unless otherwise specified or indicated on the 
drawings.  All poles of each breaker shall be operated simultaneously by 
means of a common handle.  The operating handles shall clearly indicate 
whether the breakers are in "On," "Off," or "Tripped" position and shall 
have provisions for padlocking in the "Off" position.  Personnel safety 
line terminal shields shall be provided for each breaker.  The circuit 
breakers shall be products of only one manufacturer, and shall be 
interchangeable when of the same frame size.

2.2.1   Trip Units

Except as otherwise noted, the circuit breakers, of frame sizes and the 
trip unit ratings as shown on the drawings, shall be provided with 
combination thermal and instantaneous magnetic or solid state trip units.  
The Government reserves the right to change the indicated trip ratings, 
within frame limits, of the trip devices at the time the shop drawings are 
submitted for approval.  The breaker trip units shall be interchangeable 
and the instantaneous magnetic trip units shall be adjustable on frame 
sizes larger than 150 amperes.  Nonadjustable instantaneous magnetic trip 
units shall be set at approximately 10 times the continuous current ratings 
of the circuit breakers.

2.2.2   120/240-Volt AC Circuits

Circuit breakers for 120-volt ac circuits shall be rated not less than 
120/240 or 240 volts ac, and shall have a UL listed minimum interrupting 
capacity of 22,000 symmetrical amperes.

2.2.3   125-Volt DC Circuits

Circuit breakers for 125-volt dc circuits shall be two-pole rated 125/250 
or 250 volts dc, and shall have an UL listed minimum interrupting capacity 
of 10,000 amperes dc.

2.3   WIRING

All control wire shall be stranded tinned copper switchboard wire with 
600-volt flame-retardant insulation Type SIS meeting UL 44 or Type MTW 
meeting UL 1063, and shall pass the VW-1 flame tests included in those 
standards.  Hinge wire shall have Class K stranding.  Current transformer 
secondary leads shall be not smaller than No. 10 AWG.  The minimum size of 
control wire shall be No. 14 AWG.  Power wiring for 208-volt circuits and 
below shall be of the same type as control wiring and the minimum size 
shall be No. 12 AWG.  Special attention shall be given to wiring and 
terminal arrangement on the terminal blocks to permit the individual 
conductors of each external cable to be terminated on adjacent terminal 
points.
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2.4   TERMINAL BLOCKS

Control circuit terminal blocks for control wiring shall be molded or 
fabricated type with barriers, rated not less than 600 volts.  The 
terminals shall be removable binding, fillister or washer head screw type, 
or of the stud type with contact and locking nuts.  The terminals shall be 
not less than No. 10 in size and shall have sufficient length and space for 
connecting at least two indented terminals for 10 AWG conductors to each 
terminal.  The terminal arrangement shall be subject to the approval of the 
Contracting Officer and not less than four (4) spare terminals or 10 
percent, whichever is greater, shall be provided on each block or group of 
blocks.  Modular, pull apart, terminal blocks will be acceptable provided 
they are of the channel or rail-mounted type.  The Contractor shall submit 
data showing that the proposed alternate will accommodate the specified 
number of wires, are of adequate current-carrying capacity, and are 
constructed to assure positive contact between current-carrying parts.

2.4.1   Types of Terminal Blocks

2.4.1.1   Short-Circuiting Type

Short-circuiting type terminal blocks shall be furnished for all current 
transformer secondary leads and shall have provision for shorting together 
all leads from each current transformer without first opening any circuit.  
Terminal blocks shall meet the requirements of paragraph CONTROL CIRCUIT 
TERMINAL BLOCKS above.

2.4.2   Marking Strips

White or other light-colored plastic marking strips, fastened by screws to 
each terminal block, shall be provided for wire designations.  The wire 
numbers shall be made with permanent ink.  The marking strips shall be 
reversible to permit marking both sides, or two marking strips shall be 
furnished with each block.  Marking strips shall accommodate the two sets 
of wire numbers.  Each device to which a connection is made shall be 
assigned a device designation in accordance with NEMA ICS 1 and each device 
terminal to which a connection is made shall be marked with a distinct 
terminal marking corresponding to the wire designation used on the 
Contractor's schematic and connection diagrams.  The wire (terminal point) 
designations used on the Contractor's wiring diagrams and printed on 
terminal block marking strips may be according to the Contractor's standard 
practice; however, additional wire and cable designations for 
identification of remote (external) circuits shall be provided for the 
Government's wire designations.  Prints of drawings submitted for approval 
will be so marked and returned to the Contractor for addition of the 
designations to the terminal strips and tracings, along with any 
rearrangement of points required.

2.5   POWER CENTERS

Each power center shall have a 4160V-208/120 volt electrical unit 
substation or power center, indoor type construction consisting of:  
primary incoming line section, transformer section, and feeder section.  
The Equipment shall conform to all the applicable requirements of NEMA ICS 1, 
NEMA ICS 2, NEMA ICS 4 and NEMA ICS 6.  Vertical sections and individual 
units shall be listed and labeled under UL 845 where ever possible.  In 
lieu of the UL listing, certification from any nationally recognized, 
adequately equipped, testing agency that the individual units and vertical 
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sections have been tested and conform to the UL requirements of that agency 
will be acceptable when approved by the Contracting Officer.  The power 
center shall be NEMA Class II, in accordance with NEMA ICS 2.

2.5.1   Transformer Section

Transformer shall be cooled by natural air convection (AA). The electrical 
insulation system shall utilize Class H material in a fully rated 220 
degree C system. Transformer design temperature rise shall be based on a 30 
degrees C average ambient over a 24-hour period with a maximum of 40 
degrees C. Solid insulation in the transformer shall consist of inorganic 
materials such as porcelain, glass fiber, electrical grade glass polyester 
or Nomex. All insulating materials must be rated for continuous 220 degree 
C duty.

The transformer shall be designed for a temperature rise of 80 degrees C 
and shall be capable of operating at 35% above base nameplate kVA capacity 
continuously without any loss of life.

The transformer shall be designed to meet the sound level standards for 
dry-type transformers as defined in NEMA TR1.

The transformer shall be UL labeled.

The transformer shall be of explosion resistant, fire-resistant, air 
insulated, dry type construction, cooled by the natural circulation of air 
through the windings.

For enhanced environmental protection, the entire core and coil assembly 
shall be Vacuum Pressure Encapsulated (VPE) with a silicone resin per 
MIL-1-24092. The total VPE process shall apply a four cycle shield of 
silicone resin to the coils and a two cycle protective shield to the bus, 
core and support structure. The VPE process shall effectively encapsulate 
the entire core and coil assembly which results in a transformer that is 
virtually impermeable to moisture, dust, dirt, salt air and other 
industrial contaminants.

The high and low voltage coil assembly shall be preheated to evaporate any 
moisture, then placed into a vacuum pressure tank. The air in the tank 
shall be evacuated; and at extremely low absolute pressure, all air bubbles 
are to be drawn out of the insulating materials. The resin shall be 
introduced to a level that submerges all parts while the vacuum is 
maintained for approximately one hour. Then the vacuum shall be released 
and pressure applied for approximately 1/2 hour, after which the coil shall 
be removed and placed in an oven for several hours in order for the resin 
to catalyze into a composite mass, completely sealing and binding the 
winding.

The transformer shall be supplied in a knockdown case design, for ease in 
fitting through limited openings, and shall be of heavy gauge sheet steel 
construction, equipped with removable panels for access to the core and 
coils. Front and rear panels shall incorporate ventilating grills.

Each transformer shall be painted utilizing an initial phosphatizing 
cleaning treatment, followed by manufacturers standard paint process baked 
on to a total of three (3) to five (5) mils average thickness.  Outdoor 
liquid transformer units shall include suitable outdoor paint finish.  
Units shall be painted ANSI 61 for indoor service or outdoor service and 
shall match the primary and secondary equipment.
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Transformer accessories shall include:

a.  Diagram instruction plate.

b.  Provisions for lifting and jacking.

c.  Removable case panel for access to high voltage strap type 
connector taps for de energized tap changing.

d.  Two ground pads.

The transformer unit supplied shall include a HV terminal compartment 
without increasing the length of the transformer.

The ratings of the transformer shall be as follows:

kVA Rating       :    300/405 AA/AA
Temperature rise :    80 deg C (at 300 kVA)/150 deg C (at 405 kVA)
Impedance        :    5.75% (+/- 7 1/2%)
HV               :    4.16 kV Delta
HV BIL           :    60 kV
HV Taps          :    two 2 1/2% above and below full capacity
LV               :    208/120 Volts Wye with neutral terminal       
LV BIL           :    10 kV       

2.5.2   Distribution Section

Provide distribution panelboard in accordance with the drawings.  Molded 
case main secondary and tie circuit breakers shall be draw-out type with 
solid-state trip units.  Feeder sections shall be switchboard type 
construction. Built-in panelboards and emergency lighting throw-over 
switches shall be provided as shown and indicated on the drawings.

The low-voltage distribution section shall be incorporated into the 
transformer section but barriered from the transformer, or be in a 
completely separate self supporting structure as required to mount the 
apparatus.  Small wiring, necessary fuse blocks, and terminal blocks within 
the enclosure shall be furnished as required.  Terminal blocks shall be 
provided for all groups of control wires leaving the enclosure.  All 
control wiring shall be marked.

All bus bars shall be copper with bolted connections at joints.  The bus 
bars shall be of sufficient size to limit the temperature rise to 65 
degrees C and rated to withstand mechanical forces exerted when a short 
circuit current of 50,000 amperes symmetrical flows through them.  Provide 
full capacity neutral where a neutral is indicated on the drawings.  

The low-voltage distribution section shall contain molded case circuit 
breakers arranged in group mounted construction. The quantities and 
frame/trip sizes shall be as scheduled on the drawings.  Molded case 
circuit breakers shall provide circuit overcurrent protection with inverse 
time and instantaneous tripping characteristics.  Ground fault protection 
shall be provided where indicated.

Circuit breakers shall be operated by a toggle-type handle and shall have a 
quick-make, quick-break over-center switching mechanism that is 
mechanically trip free.  Automatic tripping of the breaker shall be clearly 
indicated by handle position.  Contacts shall be non-welding silver alloy, 
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and arc extinction shall be accomplished by means of arc chutes.  A 
push-to-trip button on the front of the circuit breaker shall provide a 
local means of manually exercising the trip mechanism.

Circuit breakers shall have a minimum symmetrical interrupting capacity as 
indicated on the drawings.

Where indicated, circuit breakers shall be UL listed for series application.

Where indicated, circuit breakers shall be current limiting.

Circuit breakers 250 ampere frame and below shall have thermal-magnetic 
trip units and inverse time-current characteristics.

Circuit breakers with 400 ampere through 2500 ampere frame shall have 
microprocessor-based RMS sensing trip units.

a.  Each molded case circuit breaker microprocessor-based tripping system 
shall consist of three current sensors, a trip unit, and a 
flux-transfer shunt trip.  The trip unit shall use microprocessor-based 
technology to provide the adjustable time-current protection functions. 
 True RMS sensing circuit protection shall be achieved by analyzing the 
secondary current signals received from the circuit breaker current 
sensors and initiating trip signals to the circuit breaker trip 
actuators when predetermined trip levels and time delay settings are 
reached.

b.  Interchangeable rating plugs shall establish the continuous trip 
ratings of each circuit breaker.  Rating plugs shall be fixed or 
adjustable as indicated.  Rating plugs shall be interlocked so they are 
not interchangeable between frames, and interlocked such that a breaker 
cannot be closed and latched with the rating plug removed.

c.  The microprocessor-based trip unit shall have thermal memory 
capabilities to prevent the breaker from being reset following an 
overload condition until after a preset time delay.

d.  When the adjustable instantaneous setting is omitted, the trip unit 
shall be provided with an instantaneous override.  Internal ground 
fault protection adjustable pick-up ratings shall not exceed 1200 
amperes.  Provide neutral ground fault current sensor for four wire 
loads.

e.  Breakers shall have built-in test points for testing the long time 
delay, instantaneous, and ground fault functions of the breaker by 
means of a 120-volt operated test set.

   
f.  Provide one test set capable of testing all breakers 400 ampere frame 

and above.
   
g.  System coordination shall be provided by the following 

microprocessor-based time-current curve shaping adjustments:
   
  - Adjustable long time pick-up and delay
  - Adjustable short time pick-up and delay, selective curve shaping
  - Adjustable instantaneous pick-up
  - Adjustable ground fault pick-up and delay, with selective curve shaping

Where indicated, provide circuit breakers UL listed for application at 100% 
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of their continuous ampere rating in their intended enclosure.

Operating handles shall face the front of the unitized equipment and the 
complete group mounted assembly shall be front accessible for installation 
and maintenance of outgoing cables.  Conduit space shall be provided for 
cables exiting the top or bottom of the section.  Outgoing cable shall be 
confined to front accessible gutters where they do not interfere with the 
free flow of cooling air.

2.5.3   Mounting

Furnish steel channel sills with suitable drilled holes for mounting, to 
match alignment and bolting as existing (to be replaced) equipment for 
perfect fit to existing conduit stub-ups.  Method of mounting as indicated. 
 Provide size recommended by manufacturer and acceptable to Engineer.  
Paint completed sills with two coats of aluminum paint or other acceptable 
corrosion-resistant finish before setting in place.

2.5.4   Housing

Power center shall be a completely self-supporting structure of two 
sections bolted together to form one unit 90 inches high.  Sides, top and 
rear covers are code gauge steel, bolted to structure.  Frame structure 
members die-formed steel bolted together and reinforced at external corners 
with rugged gussets internal and external to structure members.

2.5.5   Construction

Existing conduit and cable entrance shall be from the bottom.  Enclosure 
bus compartments and the instrument and transformer compartments completely 
with sheet steel and separate.  Provide insulating barriers units to cover 
all live parts.

2.5.6   Bus Bars

All buses shall be of copper.  Copper bars and shapes for bus conductors 
shall conform to the applicable requirements of ASTM B 187.  All splices 
for field assembly shall be bolted with at least two bolts and shall employ 
the use of "Belleville" washers in the connection.  The bus ratings shall 
be based on a 65 degree Celsius maximum temperature rise in accordance with 
UL 845 requirements.  Bus shall have a short-circuit current rating of not 
less than 42,000 RMS symmetrical amperes.  Current density of bus not to 
exceed 750 amperes per square inch cross-section.  If main circuit 
protective device is provided, continuous current rating of bus equivalent 
to frame size rating of that device.  Furnish a tin-plated ground bus of 
1/4" x 2" copper and secure to each vertical section structure.  Extend 
ground bus for entire length.  Provide a ground cable lug at each end for 
system ground cables.  All bus work shall be supported on wet process 
porcelain insulators, glass polyester, or suitable molded material.

2.5.7   Wiring

Power center shall be completely wired at factory.  All secondary and 
control wiring made with standard SIS wire and cable.

2.5.8   Accessories and Control Devices

Control accessories shall be provided, and shall be suitable for mounting 
on the front of, or inside, the power centers as indicated on the drawings. 
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 Control accessories shall meet the applicable requirements of NEMA ICS 2.  
Relays and other equipment shall be so mounted that mechanical vibration 
will not cause false operation.

2.5.8.1   Control Stations

Push-button stations and selector switches shall conform to NEMA ICS 2, 
shall be of the heavy-duty, oil-tight type, rated 600 volts ac, and have a 
contact rating designation of A600.  Switches shall be provided with 
escutcheon plates clearly marked to show operating positions.

2.5.8.2   LED Indicating Lights

Red and green LED's shall be furnished where shown on the drawings, 
indicating contact "open" and "closed" position.  The LED's shall be 
accessible and replaceable from the front of the control center through a 
finished opening in the compartment door.  The LED assemblies shall be of 
the heavy duty oiltight, watertight, and dusttight type.

2.5.8.3   Instruments, Relays and Control Equipment

Control relays shall be of the electrically operated, magnetically held, 
self-reset, open type, and shall be 125-volt dc.  All instruments and 
relays with semi-flush mounted cases and dust-tight.  All relays, 
instruments and meters accurately calibrated for satisfactory operation 
after installation.  Control and selector switches shall be heavy-duty 
oil-tight units rated 20 amperes at 600 volts, of rotary-type with positive 
means for maintaining contact.  Provide enclosed contacts, 
silver-to-silver, with easily removable protective covers.  Fuse blocks and 
fuses shall be provided as required, for the protection of the instruments. 
 Contacts shall be as indicated on the drawings and shall have a contact 
rating designation of A600 or N600, as required, in accordance with NEMA 
ICS 2.

2.5.8.4   General Features

On door mounted devices furnish smaller engraved laminated plastic 
nameplates to identify such devices as current and potential test blocks, 
selector switches, etc.  Separate nameplates may be omitted where device 
nameplate itself clearly indicates its function.  Terminal strips, fuse 
blocks, relays and other devices mounted behind enclosure front doors to be 
identified with wiring or device symbol on wiring diagrams and schematics 
for gear.  Identification shall be by engraved nameplates.

2.6   PANELBOARDS

Panelboards shall consist of assemblies of molded-case circuit breakers 
with buses and terminal lugs for the control and protection of branch 
circuits to motors, heating devices and other equipment operating at 480 
volts ac or less.  Panelboards shall be UL 67 labeled.  "Loadcenter" type 
panels are not acceptable.  Panelboards shall be designed for installation 
in surface-mounted or flush-mounted cabinets accessible from the front 
only, as shown on the drawings.  Panelboards shall be fully rated for a 
short-circuit current of 22,000 symmetrical amperes RMS at 208 volts ac.

2.6.1   Enclosure

Enclosures shall meet the requirements of UL 50.  All cabinets shall be 
fabricated from sheet steel of not less than No. 12 gage if surface-mounted 
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indoors, with full seam-welded box ends.  Cabinets mounted outdoors or 
flush-mounted shall be hot-dipped galvanized after fabrication.  Cabinets 
shall be painted in accordance with paragraph PAINTING.  Front edges of 
cabinets shall be form-flanged or fitted with structural shapes welded or 
riveted to the sheet steel, for supporting the panelboard front.  All 
cabinets shall be so fabricated that no part of any surface on the finished 
cabinet shall deviate from a true plane by more than 1/8 inch.  Holes shall 
be provided in the back of indoor surface-mounted cabinets, with outside 
spacers and inside stiffeners, for mounting the cabinets with a 1/2 inch 
clear space between the back of the cabinet and the wall surface.  Two keys 
shall be provided with each lock, and all locks shall be keyed alike.  
Finished-head cap screws shall be provided for mounting the panelboard 
fronts on the cabinets.  Enclosure shall have nameplates in accordance with 
paragraph NAMEPLATES.  Directory holders, containing a neatly typed or 
printed directory under a transparent cover, shall be provided on the 
inside of panelboard doors.

2.6.2   Buses

All panelboards shall be of the dead-front type with buses and circuit 
breakers mounted on a plate or base for installation as a unit in a 
cabinet.  All buses shall be of copper.  Copper bars and shapes for bus 
conductors shall conform to the applicable requirements of ASTM B 187.  The 
sizes of buses and the details of panelboard construction shall meet or 
exceed the requirements of NEMA PB 1. Suitable provisions shall be made for 
mounting the bus within panelboards and adjusting their positions in the 
cabinets.  Terminal lugs required to accommodate the conductor sizes shown 
on the drawing, shall be provided for all branch circuits larger than No. 
10 AWG.  A grounding lug suitable for 1/0 AWG wire shall be provided for 
each panelboard.

2.6.3   Components

Each branch circuit, and the main buses where so specified or shown on the 
drawings, shall be equipped with molded-case circuit breakers having 
overcurrent trip ratings as shown on the drawings.  The circuit breakers 
shall be of a type designed for bolted connection to buses in a panelboard 
assembly, and shall meet the requirements of paragraph MOLDED CASE CIRCUIT 
BREAKERS.  Circuit breakers of the same frame size and rating shall be 
interchangeable.

2.7   PAINTING

Interior and exterior steel surfaces of equipment enclosures shall be 
thoroughly cleaned and then receive a rust-inhibitive phosphatizing or 
equivalent treatment prior to painting.  Exterior surfaces shall be free 
from holes, seams, dents, weld marks, loose scale or other imperfections.  
Interior surfaces shall receive not less than one coat of 
corrosion-resisting paint in accordance with the manufacturer's standard 
practice.  Exterior surfaces shall be primed, filled where necessary, and 
given not less than two coats baked enamel with semi gloss finish.  
Equipment located indoors shall be ANSI Light Gray.  All touch-up work 
shall be done with manufacturer's coatings as supplied under paragraph 
SPARE PARTS.

2.8   FACTORY TESTS

Each item of equipment supplied under this contract shall be given the 
manufacturer's routine factory tests and tests as specified below, to 

SECTION 16409  Page 13



insure successful operation of all parts of the assemblies.  All tests 
required herein shall be witnessed by the Contracting Officer unless waived 
in writing, and no equipment shall be shipped until it has been approved 
for shipment by the Contracting Officer.  The Contractor shall notify the 
Contracting Officer a minimum of 14 days prior to the proposed date of the 
tests so that arrangements can be made for the Contracting Officer to be 
present at the tests.  The factory test equipment and the test methods used 
shall conform to the applicable NEMA Standards, and shall be subject to the 
approval of the Contracting Officer.  Reports of all witnessed tests shall 
be signed by witnessing representatives of the Contractor and Contracting 
Officer.  The cost of performing all tests shall be borne by the Contractor 
and shall be included in the prices bid in the schedule for equipment.

2.8.1   Power Centers Tests

2.8.1.1   Dielectric Tests

Each power center shall be completely assembled and given dielectric tests 
in accordance with NEMA ICS 1.

2.8.1.2   Operational Tests

The correctness of operation of each air circuit breaker and magnetic 
contactor and of all control devices, accessories and indicating lamps, 
shall be checked.  These checks shall be made at rated voltage with power 
supplies to the main buses.  All magnetic contactors shall also be checked 
for proper operation with power at 90 percent of rated voltage.

2.8.1.3   Short Circuit Tests

If the unit is not UL labeled for the specified short circuit, the 
contractor may submit design tests demonstrating that satisfactory 
short-circuit tests, as specified in NEMA ICS 2, have been made on a power 
center of similar type of construction and having the same available short 
circuit current at the motor terminals, including any motor contributions, 
as the power centers specified to be furnished under these specifications.

2.8.2   Panelboards Tests

Each panelboard shall be assembled with cabinet and front to the extent 
necessary to check the fit and provisions for installing all parts in the 
field.  Each panelboard shall be given a dielectric test in accordance with 
NEMA PB 1.  All circuit breakers shall be operated to check mechanical 
adjustments.  All doors and locks shall be checked for door clearances and 
fits and the performance of lock and latches.

PART 3   EXECUTION

3.1   INSTALLATION

Install equipment as shown or specified.  Install equipment on the exact 
locations as the existing (to be replaced) equipment.  Interconnect 
equipment as a complete operating system.  Have installed equipment 
field-checked by manufacturer's service engineer, who perform following 
services:

a.  Check installed equipment for proper assembly and connections, 
including inter wiring to external equipment.
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b.  Set adjustable devices.

c.  Assist Electrical contractor in conducting equipment acceptance 
tests.

3.2   SHIPPING

Ship materials complete with identification and quantity of items.  Pack 
spare parts in containers bearing labels clearly designating contents and 
pieces of equipment for which intended.  Deliver spare parts at same time 
as pertaining materials.  Delivery to Owner after completion of work.

3.3   RECEIVING

Inspect and inventory items upon delivery to site.

       -- End of Section --
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SECTION 16415

ELECTRICAL WORK, INTERIOR
06/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.11 (1987; R 1993) Instrument Transformers for 
Revenue Metering, 10 kV BIL through 350 kV 
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C37.16 (2000) Low-Voltage Power Circuit Breakers 
and AC Power Circuit Protectors - 
Preferred Ratings, Related Requirements, 
and Application Recommendations

ANSI C39.1 (1981; R 1992) Requirements for Electrical 
Analog Indicating Instruments

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1 (1995) Hard-Drawn Copper Wire

ASTM B 8 (1999) Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft

ASTM D 4059 (1996) Analysis of Polychlorinated 
Biphenyls in Insulating Liquids by Gas 
Chromatography

ASTM D 709 (2000) Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C37.13 (1990; R 1995) Low-Voltage AC Power 
Circuit Breakers Used in Enclosures

IEEE C57.13 (1993) Instrument Transformers

IEEE Std 242 (2001) Recommended Practice for Protection 
and Coordination of Industrial and 
Commercial Power Systems - Buff Book

IEEE Std 399 (1997) Recommended Practice for Industrial 
and Commercial Power Systems Analysis - 
Brown Book

IEEE Std 81 (1983) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
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Surface Potentials of a Ground System 
(Part 1) \$31.00$\F

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA AB 1 (1999) Molded Case Circuit Breakers and 
Molded Case Switches

NEMA BU 1 (1994) Busways

NEMA FU 1 (1986; R 1996) Low Voltage Cartridge Fuses

NEMA ICS 1 (2001) Industrial Control and Systems

NEMA ICS 2 (2002) Industrial Controls and Systems 
Controllers, Contactors, and Overload 
Relays Rated Not More Than 2,000 Volts AC 
or 750 Volts DC

NEMA ICS 3 (1993) Industrial Control and Systems 
Factory Built Assemblies

NEMA ICS 6 (1993; R 2001) Industrial Control and 
Systems, Enclosures

NEMA MG 1 (1998) Motors and Generators

NEMA MG 10 (1994) Energy Management Guide for 
Selection and Use of Polyphase Motors

NEMA OS 1 (1996) Sheet-Steel Outlet Boxes, Device 
Boxes, Covers, and Box Supports

NEMA OS 2 (1998) Nonmetallic Outlet Boxes, Device 
Boxes, Covers and Box Supports

NEMA PB 1 (1995) Panelboards

NEMA RN 1 (1998) Polyvinyl-Chloride (PVC) Externally 
Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit

NEMA SG 3 (1995) Power Switching Equipment

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC) 
Tubing (EPT) and Conduit (EPC-40 and 
EPC-80)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (2000) Life Safety Code

NFPA 70 (2002) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1 (2000) Flexible Metal Conduit

UL 1004 (1994; Rev thru Nov 1999) Electric Motors
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UL 1022 (1998) Line Isolation Monitors

UL 1047 (1995; Rev Jul 1998) Isolated Power 
Systems Equipment

UL 1564 (1993; R Sep 1998) Industrial Battery 
Chargers

UL 1569 (1999; Rev thru Jan 2000) Metal-Clad Cables

UL 1660 (2000) Liquid-Tight Flexible Nonmetallic 
Conduit

UL 198B (1995) Class H Fuses

UL 198C (1986; Rev thru Feb 1998) 
High-Interrupting-Capacity Fuses, 
Current-Limiting Types

UL 198D (1995) Class K Fuses

UL 198E (1988; Rev Jul 1988) Class R Fuses

UL 198G (1988; Rev May 1988) Fuses for 
Supplementary Overcurrent Protection

UL 198H (1988; Rev thru Nov 1993) Class T Fuses

UL 198L (1995; Rev May 1995) D-C Fuses for 
Industrial Use

UL 20 (1995; Rev thru Oct 1998) General-Use Snap 
Switches

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight 
Flexible Steel Conduit

UL 4 (1996) Armored Cable

UL 44 (1999) Thermoset-Insulated Wires and Cables

UL 467 (1993; Rev thru Apr 1999) Grounding and 
Bonding Equipment

UL 486A (1997; Rev thru Dec 1998) Wire Connectors 
and Soldering Lugs for Use with Copper 
Conductors

UL 486C (1997; Rev thru Aug 1998) Splicing Wire 
Connectors

UL 486E (1994; Rev thru May 2000) Equipment Wiring 
Terminals for Use with Aluminum and/or 
Copper Conductors

UL 489 (1996; Rev thru Mar 2000) Molded-Case 
Circuit Breakers, Molded-Case Switches, 
and Circuit-Breaker Enclosures
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UL 5 (1996) Surface Metal Raceways and Fittings

UL 50 (1995; Rev thru Nov 1999) Enclosures for 
Electrical Equipment

UL 508 (1999; Rev thru Dec 2001) Industrial 
Control Equipment

UL 510 (1994; Rev thru Apr 1998) Polyvinyl 
Chloride, Polyethylene, and Rubber 
Insulating Tape

UL 512 (1993; Rev thru Mar 1999) Fuseholders

UL 514A (1996; Rev Dec 1999) Metallic Outlet Boxes

UL 514B (1997; Rev Oct 1998) Fittings for Cable 
and Conduit

UL 514C (1996; Rev thru Dec 1999) Nonmetallic 
Outlet Boxes, Flush-Device Boxes, and 
Covers

UL 651 (1995; Rev thru Oct 1998) Schedule 40 and 
80 Rigid PVC Conduit

UL 651A (1995; Rev thru Apr 1998) Type EB and A 
Rigid PVC Conduit and HDPE Conduit

UL 67 (1993; Rev thru Oct 1999) Panelboards

UL 674 (1994; Rev thru Oct 1998) Electric Motors 
and Generators for Use in Division 1 
Hazardous (Classified) Locations

UL 719 (1996; Rev Jul 1999) Nonmetallic-Sheathed 
Cables

UL 817 (1994; Rev thru May 1999) Cord Sets and 
Power-

UL 83 (1998; Rev thru Sep 1999) 
Thermoplastic-Insulated Wires and Cables

UL 845 (1995; Rev thru May 2000) Motor Control 
Centers

UL 857 (1994; Rev thru Dec 1999) Busways and 
Associated Fittings

UL 877 (1993; Rev thru Nov 1999) Circuit Breakers 
and Circuit-Breaker Enclosures for Use in 
Hazardous (Classified) Locations

UL 886 (1994; Rev thru Apr 1999) Outlet Boxes and 
Fittings for Use in Hazardous (Classified) 
Locations
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UL 943 (1993; Rev thru May 1998) Ground-Fault 
Circuit-Interrupters

UL Elec Const Dir (1999) Electrical Construction Equipment 
Directory 

1.2   GENERAL

1.2.1   Rules

The installation shall conform to the requirements of NFPA 70 and NFPA 101, 
unless more stringent requirements are indicated or shown.

1.2.2   Coordination

The drawings indicate the extent and the general location and arrangement 
of equipment, conduit, and wiring.  The Contractor shall become familiar 
with all details of the work and verify all dimensions in the field so that 
the outlets and equipment shall be properly located and readily accessible. 
 Electrical equipment and other equipment and materials shall be carefully 
coordinated with mechanical or structural features prior to installation 
and positioned according to architectural plans.  Raceways, junction and 
outlet boxes, shall not be supported from sheet metal roof decks.  If any 
conflicts occur necessitating departures from the drawings, details of and 
reasons for departures shall be submitted and approved prior to 
implementing any change.  The Contractor shall coordinate the electrical 
requirements of the mechanical work and provide all power related circuits, 
wiring, hardware and structural support, even if not shown on the drawings.

1.2.3   Special Environments

1.2.3.1   Weatherproof Locations

Wiring, Fixtures, and equipment in designated locations shall conform to 
NFPA 70 requirements for installation in damp or wet locations.

1.2.4   Standard Products

Material and equipment shall be a standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.

1.2.5   Nameplates

1.2.5.1   Identification Nameplates

Major items of electrical equipment and major components shall be 
permanently marked with an identification name to identify the equipment by 
type or function and specific unit number as indicated.  Designation of 
motors shall coincide with their designation in the motor control center or 
panel.  Unless otherwise specified, identification nameplates shall be made 
of laminated plastic in accordance with ASTM D 709 with black outer layers 
and a white core.  Edges shall be chamfered.  Plates shall be fastened with 
black-finished round-head drive screws, except motors, or approved 
nonadhesive metal fasteners.  When the nameplate is to be installed on an 
irregular-shaped object, the Contractor shall devise an approved support 
suitable for the application and ensure the proper installation of the 
supports and nameplates.  In all instances, the nameplate shall be 
installed in a conspicuous location.  At the option of the Contractor, the 
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equipment manufacturer's standard embossed nameplate material with black 
paint-filled letters may be furnished in lieu of laminated plastic.  The 
front of each panelboard, power center, switchgear, and switchboard shall 
have a nameplate to indicate the phase letter, corresponding color and 
arrangement of the phase conductors.  The following equipment, as a 
minimum, shall be provided with identification nameplates:

          Minimum 1/4 inch                      Minimum 1/8 inch
            High Letters                          High Letters

          Panelboards                     Control Power Transformers
          Starters                        Control Devices
          Safety Switches                 Instrument Transformers
          Power Centers
          Transformers
          Equipment Enclosures
          Switchgear
          Switchboards
          Motors

Each panel, section, or unit in power centers, switchgear or similar 
assemblies shall be provided with a nameplate in addition to nameplates 
listed above, which shall be provided for individual compartments in the 
respective assembly, including nameplates which identify "future," "spare," 
and "dedicated" or "equipped spaces."

1.2.6   As-Built Drawings

Following the project completion or turnover, within 30 days the Contractor 
shall furnish 2 sets of as-built drawings to the Contracting Officer.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Electrical Equipment; G WA.

  Detail drawings consisting of equipment drawings, illustrations, 
schedules, instructions, diagrams, and other information necessary 
to define the installation.  Detail drawings shall show the rating 
of items and systems and how the components of an item and system 
are assembled, function together, and how they will be installed 
on the project.  Data and drawings for component parts of an item 
or system shall be coordinated and submitted as a unit.  Data and 
drawings shall be coordinated and included in a single submission. 
 Multiple submissions for the same equipment or system are not 
acceptable except where prior approval has been obtained from the 
Contracting Officer.  In such cases, a list of data to be 
submitted later shall be included with the first submission.  
Detail drawings shall show physical arrangement, construction 
details, connections, finishes, materials used in fabrication, 
provisions for conduit or busway entrance, access requirements for 
installation and maintenance, physical size, electrical 
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characteristics, foundation and support details, and equipment 
weight.  Drawings shall be drawn to scale and/or dimensioned.  
Optional items shall be clearly identified as included or 
excluded.  Detail drawings shall as a minimum include:

     a.  Transformers.

     b.  Switchgear.

     c.  Battery system including calculations for the battery and 
charger.

     d.  Voltage regulators.

     e.  Grounding resistors.

     f.  Motors and rotating machinery.

     g.  Power centers.

     h.  Busway systems.

     i.  Single line electrical diagrams including primary, 
metering, sensing and relaying, control wiring, and control logic.

  Structural drawings showing the structural or physical features 
of major equipment items, components, assemblies, and structures, 
including foundations or other types of supports for equipment and 
conductors.  These drawings shall include accurately scaled or 
dimensioned outline and arrangement or layout drawings to show the 
physical size of equipment and components and the relative 
arrangement and physical connection of related components.  
Weights of equipment, components and assemblies shall be provided 
when required to verify the adequacy of design and proposed 
construction of foundations or other types of supports.  Dynamic 
forces shall be stated for switching devices when such forces must 
be considered in the design of support structures.  The 
appropriate detail drawings shall show the provisions for 
leveling, anchoring, and connecting all items during installation, 
and shall include any recommendations made by the manufacturer.

  Electrical drawings including single-line and three-line 
diagrams, and schematics or elementary diagrams of each electrical 
system; internal wiring and field connection diagrams of each 
electrical device when published by the manufacturer; wiring 
diagrams of cabinets, panels, units, or separate mountings; 
interconnection diagrams that show the wiring between separate 
components of assemblies; field connection diagrams that show the 
termination of wiring routed between separate items of equipment; 
internal wiring diagrams of equipment showing wiring as actually 
provided for this project.  Field wiring connections shall be 
clearly identified.

  If departures from the contract drawings are deemed necessary by 
the Contractor, complete details of such departures, including 
changes in related portions of the project and the reasons why, 
shall be submitted with the detail drawings.  Approved departures 
shall be made at no additional cost to the Government.
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SD-03 Product Data

Manufacturer's Catalog; G WA.

  Data composed of catalog cuts, brochures, circulars, 
specifications, product data, and printed information in 
sufficient detail and scope to verify compliance with the 
requirements of the contract documents.

Material and Equipment; G WA.

  A complete itemized listing of equipment and materials proposed 
for incorporation into the work.  Each entry shall include an item 
number, the quantity of items proposed, and the name of the 
manufacturer of each item.

Installation Procedures; G WA.

  Installation procedures for rotating equipment, transformers, 
switchgear, battery systems, voltage regulators, and grounding 
resistors.  Procedures shall include diagrams, instructions, and 
precautions required to install, adjust, calibrate, and test 
devices and equipment.

As-Built Drawings; G AE.

  The as-built drawings shall be a record of the construction as 
installed.  The drawings shall include all the information shown 
on the contract drawings, deviations, modifications, and changes 
from the contract drawings, however minor.  The as-built drawings 
shall be kept at the job site and updated daily.  The as-built 
drawings shall be a full-sized set of prints marked to reflect all 
deviations, changes, and modifications.  The as-built drawings 
shall be complete and show the location, size, dimensions, part 
identification, and other information.  Additional sheets may be 
added.  The as-built drawings shall be jointly inspected for 
accuracy and completeness by the Contractor's quality control 
representative and by the Contracting Officer prior to the 
submission of each monthly pay estimate.  Upon completion of the 
work, the Contractor shall submit three full sized sets of the 
marked prints to the Contracting Officer for approval.  If upon 
review, the as-built drawings are found to contain errors and/or 
omissions, they will be returned to the Contractor for correction. 
 The Contractor shall correct and return the as-built drawings to 
the Contracting Officer for approval within ten calendar days from 
the time the drawings are returned to the Contractor.

Onsite Tests; G WA.

  A detailed description of the Contractor's proposed procedures 
for on-site tests.

SD-06 Test Reports

Factory Test Reports; G WA.

  Six copies of the information described below in 8 1/2 x 11 inch 
binders having a minimum of 5 rings from which material may 
readily be removed and replaced, including a separate section for 

SECTION 16415  Page 8



each test.  Sections shall be separated by heavy plastic dividers 
with tabs.

     a.  A list of equipment used, with calibration certifications.

     b.  A copy of measurements taken.

     c.  The dates of testing.

     d.  The equipment and values to be verified.

     e.  The conditions specified for the test.

     f.  The test results, signed and dated.

     g.  A description of adjustments made.

Field Test Plan; G WA.

  A detailed description of the Contractor's proposed procedures 
for onsite test submitted 20 days prior to testing the installed 
system. No field test will be performed until the test plan is 
approved.  The test plan shall consist of complete field test 
procedures including tests to be performed, test equipment 
required, and tolerance limits.

Field Test Reports; G WA.

  Six copies of the information described below in 8 1/2 x 11 inch 
binders having a minimum of 5 rings from which material may 
readily be removed and replaced, including a separate section for 
each test.  Sections shall be separated by heavy plastic dividers 
with tabs.

     a.  A list of equipment used, with calibration certifications.

     b.  A copy of measurements taken.

     c.  The dates of testing.

     d.  The equipment and values to be verified.

     e.  The conditions specified for the test.

     f.  The test results, signed and dated.

     g.  A description of adjustments made.

     h.  Final position of controls and device settings.

SD-07 Certificates

Materials and Equipment; G WA.

  The label or listing of the Underwriters Laboratories, Inc., 
will be accepted as evidence that the materials or equipment 
conform to the applicable standards of that agency.  In lieu of 
this label or listing, a statement from a nationally recognized, 
adequately equipped testing agency indicating that the items have 
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been tested in accordance with required procedures and that the 
materials and equipment comply with all contract requirements will 
be accepted.  However, materials and equipment installed in 
hazardous locations must bear the UL label unless the data 
submitted from other testing agency is specifically approved in 
writing by the Contracting Officer.  Items which are required to 
be listed and labeled in accordance with Underwriters Laboratories 
must be affixed with a UL label that states that it is UL listed.  
No exceptions or waivers will be granted to this requirement.  
Materials and equipment will be approved based on the 
manufacturer's published data.

  For other than equipment and materials specified to conform to 
UL publications, a manufacturer's statement indicating complete 
compliance with the applicable standard of the American Society 
for Testing and Materials, National Electrical Manufacturers 
Association, or other commercial standard, is acceptable.

1.4   WORKMANSHIP

Materials and equipment shall be installed in accordance with NFPA 70, 
recommendations of the manufacturer, and as shown.

1.5   SEISMIC REQUIREMENTS

Seismic details shall conform to 16070 SEISMIC PROTECTION FOR Electrical 
Equipment.

PART 2   PRODUCTS

Products shall conform to the respective publications and other 
requirements specified below.  Materials and equipment not listed below 
shall be as specified elsewhere in this section.  Items of the same 
classification shall be identical including equipment, assemblies, parts, 
and components.

2.1   BUSWAYS

UL 857.  Busses shall be copper.  Enclosures shall be steel.  Short-circuit 
ratings, except as indicated, shall be in accordance with NEMA BU 1.

2.1.1   Feeder Busways

Feeder busways shall be ventilated, except that vertical busways within 6 
feet of floors shall be unventilated low-impedance busway.

2.1.2   Plug-In Busways

Plug-in busways shall be unventilated.  Plug-in units shall be of the 
circuit-breaker type.

2.2   CABLES AND WIRES

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 
10 AWG and smaller diameter shall be solid, except that conductors for 
remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be 
stranded unless specifically indicated otherwise.  Conductor sizes and 
ampacities shown are based on copper, unless indicated otherwise.  All 
conductors shall be copper.
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2.2.1   Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the 
terminations or requires copper conductors to be provided between 
components of equipment, provide copper conductors or splices, splice 
boxes, and other work required to meet manufacturer's requirements.

2.2.2   Aluminum Conductors

Aluminum conductors shall not be used.

2.2.3   Insulation

Unless indicated otherwise, or required by NFPA 70, power wires shall be 
600-volt, RHW conforming to UL 44, except that grounding wire may be type 
TW conforming to UL 83; remote-control and signal circuits shall be Type 
TW, THW or TF, conforming to UL 83.

2.2.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; 
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger 
diameter.

2.2.5   Non-metallic Sheathed Cable

UL 719, type NM or NMC.

2.2.6   Metal-Clad Cable

UL 1569; NFPA 70, Type MC cable.

2.2.7   Armored Cable

UL 4; NFPA 70, Type AC cable.

2.2.8   Mineral-Insulated, Metal-Sheathed Cable

UL listed NFPA 70, type MI cable.  Sheathing containing asbestos fibers 
shall not be used.

2.2.9   Tray Cable or Power Limited Tray Cable

UL listed; Type TC or PLTC.

2.2.10   Cord Sets and Power-Supply Cords

UL 817.

2.3   CABLE TRAYS

The existing cable tray shall be reused for this project. Prior to reusing 
the existing cable tray, it shall be throughly cleaned, inspected and 
verified to be free from wear and tear, and any loose mounting bolts and 
supports shall be securely tightened. Any part of the existing cable tray 
or supports that is found to be defective or nearly defective shall be 
replaced in part and in kind.
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2.4   CHARGERS, BATTERY

UL 1564.  Battery chargers shall be general purpose, continuous current 
output, with solid state rectifiers.  Means shall be provided to regulate 
and to adjust the dc output voltage.  Chargers shall have continuous 
current ratings of 10 to 15 percent higher than battery current outputs 
based upon an 8-hour discharge.

2.5   CIRCUIT BREAKERS

2.5.1   MOLDED-CASE CIRCUIT BREAKERS

Molded-case circuit breakers shall conform to NEMA AB 1 and UL 489 and UL 
877 for circuit breakers and circuit breaker enclosures located in 
hazardous locations.  Circuit breakers may be installed in panelboards, 
switchboards, enclosures, motor control centers, or combination motor 
controllers.

2.5.1.1   Construction

Circuit breakers shall be suitable for mounting and operating in any 
position.  Lug shall be listed for copper conductors only in accordance 
with UL 486E.  Single-pole circuit breakers shall be full module size with 
not more than one pole per module.  Multi-pole circuit breakers shall be of 
the common-trip type having a single operating handle such that an overload 
or short circuit on any one pole will result in all poles opening 
simultaneously.  Sizes of 100 amperes or less may consist of single-pole 
breakers permanently factory assembled into a multi-pole unit having an 
internal, mechanical, nontamperable common-trip mechanism and external 
handle ties.  All circuit breakers shall have a quick-make, quick-break 
overcenter toggle-type mechanism, and the handle mechanism shall be 
trip-free to prevent holding the contacts closed against a short-circuit or 
sustained overload.  All circuit breaker handles shall assume a position 
between "ON" and "OFF" when tripped automatically.  All ratings shall be 
clearly visible.

2.5.1.2   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  The 
interrupting rating of the circuit breakers shall be at least equal to the 
available short-circuit current at the line terminals of the circuit 
breaker and correspond to the UL listed integrated short-circuit current 
rating specified for the panelboards and switchboards.  Molded-case circuit 
breakers shall have nominal voltage ratings, maximum continuous-current 
ratings, and maximum short-circuit interrupting ratings in accordance with 
NEMA AB 1.  Ratings shall be coordinated with system X/R ratio.

2.5.1.3   Cascade System Ratings

Circuit breakers used in series combinations shall be in accordance with UL 
489.  Equipment, such as switchboards and panelboards, which house 
series-connected circuit breakers shall be clearly marked accordingly.  
Series combinations shall be listed in the UL Recognized Component 
Directory under "Circuit Breakers-Series Connected."

2.5.1.4   Thermal-Magnetic Trip Elements

Thermal magnetic circuit breakers shall be provided as shown.  Automatic 
operation shall be obtained by means of thermal-magnetic tripping devices 
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located in each pole providing inverse time delay and instantaneous circuit 
protection.  The instantaneous magnetic trip shall be adjustable and 
accessible from the front of all circuit breakers on frame sizes above 150 
amperes.

2.5.2   Solid-State Trip Elements

Solid-state circuit breakers shall be provided as shown.  All electronics 
shall be self-contained and require no external relaying, power supply, or 
accessories.  Printed circuit cards shall be treated to resist moisture 
absorption, fungus growth, and signal leakage.  All electronics shall be 
housed in an enclosure which provides protection against arcs, magnetic 
interference, dust, and other contaminants.  Solid-state sensing shall 
measure true RMS current with error less than one percent on systems with 
distortions through the 13th harmonic.  Peak or average actuating devices 
are not acceptable.  Current sensors shall be torodial construction, 
encased in a plastic housing filled with epoxy to protect against damage 
and moisture and shall be integrally mounted on the breaker.  Where 
indicated on the drawings, circuit breaker frames shall be rated for 100 
percent continuous duty.  Circuit breakers shall have tripping features as 
shown on the drawings and as described below:

a.  Long-time current pick-up, adjustable from 50 percent to 100 
percent of continuous current rating.

b.  Adjustable long-time delay.

c.  Short-time current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

d.  Adjustable short-time delay.

e.  Instantaneous current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

f.  Ground-fault pick-up, adjustable from 20 percent to 60 percent of 
sensor rating, but not greater than 1200 amperes.  Sensing of 
ground-fault current at the main bonding jumper or ground strap 
will not be permitted.  Zone-selective interlocking shall be 
provided as shown.

g.  Adjustable ground-fault delay.

h.  Overload, short-time and ground-fault trip indicators shall be 
provided.

2.5.3   Current-Limiting Circuit Breakers

Current-limiting circuit breakers shall be provided as shown.  
Current-limiting circuit breakers shall limit the let-through I square 
times t to a value less than the I square times t of one-half cycle of the 
symmetrical short-circuit current waveform.  On fault currents below the 
threshold of limitation, breakers shall provide conventional overload and 
short-circuit protection.  Integrally-fused circuit breakers shall not be 
used.

2.5.4   HACR Circuit Breakers

Circuit breakers 60 amperes or below, 240 volts, 1-pole or 2-pole, intended 
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to protect multi-motor and combination-load installations involved in 
heating, air conditioning, and refrigerating equipment shall be marked 
"Listed HACR Type."

2.5.5   Low-Voltage Power

a.  Construction:

Low-voltage power circuit breakers shall conform to IEEE C37.13, ANSI C37.16, 
and NEMA SG 3 and shall be three-pole, single-throw, stored energy, 
electrically operated, with drawout mounting.  Solid-state trip elements 
which require no external power connections shall be provided.  Circuit 
breakers shall have an open/close contact position indicator, 
charged/discharged stored energy indicator, primary disconnect devices, and 
a mechanical interlock to prevent making or breaking contact of the primary 
disconnects when the circuit breaker is closed.  Control voltage shall be 
125 V dc.  The circuit breaker enclosure shall be suitable for its intended 
location.

b.  Ratings:

Voltage ratings shall be not less than the applicable circuit voltage.  
Circuit breakers shall be rated for 100 percent continuous duty and shall 
have trip current ratings and frame sizes as shown.  Nominal voltage 
ratings, maximum continuous-current ratings, and maximum short-circuit 
interrupting ratings shall be in accordance with ANSI C37.16.  Tripping 
features shall be as follows:

1.  Long-time current pick-up, adjustable from 50 percent to 100 
percent of sensor current rating.

2.  Adjustable long-time delay.

3.  Short-time current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

4.  Adjustable short-time delay.

5.  Instantaneous current pick-up, adjustable from 1.5 to 9 times 
long-time current setting.

6.  Ground-fault pick-up, adjustable from 20 percent to 60 percent 
of sensor rating, but in no case greater than 1200 amperes.  
Sensing of ground-fault current at the main bonding jumper or 
ground strap shall not be permitted.  Zone-selective interlocking 
shall be provided as shown.

7.  Adjustable ground-fault delay.

8.  Overload, short-circuit and ground-fault trip indicators shall 
be provided.

2.5.6   Medium-Voltage Circuit Breakers

Medium-voltage circuit breakers shall conform to the requirements specified 
in Section 16449; 5 KV SWITCHGEAR AND SYNCHRONOUS MOTOR CONTROLS.

2.5.7   Ground Fault Circuit Interrupters
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UL 943.  Breakers equipped with ground fault circuit interrupters shall 
have ground fault class, interrupting capacity, and voltage and current 
ratings as indicated.

2.6   MOTOR SHORT-CIRCUIT PROTECTOR (MSCP)

Motor short-circuit protectors shall conform to UL 508 and shall be 
provided as shown.  Protectors shall be used only as part of a combination 
motor controller which provides coordinated motor branch-circuit overload 
and short-circuit protection, and shall be rated in accordance with the 
requirements of NFPA 70.

2.6.1   Construction

Motor short-circuit protector bodies shall be constructed of high 
temperature, dimensionally stable, long life, nonhygroscopic materials.  
Protectors shall fit special MSCP mounting clips and shall not be 
interchangeable with any commercially available fuses.  Protectors shall 
have 100 percent one-way interchangeability within the A-Y letter 
designations.  All ratings shall be clearly visible.

2.6.2   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  
Letter designations shall be A through Y for motor controller Sizes 0, 1, 
2, 3, 4, and 5, with 22,000 amperes interrupting capacity rating.  Letter 
designations shall correspond to controller sizes as follows:

              CONTROLLER SIZE             MSCP DESIGNATION

                   NEMA O                        A-N

                   NEMA 1                        A-P

                   NEMA 2                        A-S

                   NEMA 3                        A-U

                   NEMA 4                        A-W

                   NEMA 5                        A-Y

2.7   CONDUIT AND TUBING

2.7.1   Flexible Conduit, Steel and Plastic

General-purpose type, UL 1; liquid tight, UL 360, and UL 1660.

2.7.2   PVC Coated Rigid Steel Conduit

NEMA RN 1.

2.7.3   Rigid Plastic Conduit

NEMA TC 2, UL 651 and UL 651A.

2.7.4   Surface Metal Electrical Raceways and Fittings

UL 5.
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2.8   CONDUIT AND DEVICE BOXES AND FITTINGS

2.8.1   Boxes, Metallic Outlet

NEMA OS 1 and UL 514A.

2.8.2   Boxes, Nonmetallic, Outlet and Flush-Device Boxes and Covers

NEMA OS 2 and UL 514C.

2.8.3   Boxes, Outlet for Use in Hazardous (Classified) Locations

UL 886.

2.8.4   Fittings for Conduit and Outlet Boxes

UL 514B.

2.8.5   Fittings For Use in Hazardous Locations

UL 886.

2.8.6   Fittings, PVC, for Use with Rigid PVC Conduit and Tubing

UL 514B.

2.9   CONDUIT COATINGS PLASTIC RESIN SYSTEM

NEMA RN 1, Type A-40.

2.10   CONNECTORS, WIRE PRESSURE

2.10.1   For Use With Copper Conductors

UL 486A.

2.11   ELECTRICAL GROUNDING AND BONDING EQUIPMENT

UL 467.

2.11.1   Ground Rods

Ground rods shall be of copper-clad steel conforming to UL 467 not less 
than 3/4 inch in diameter by 10 feet in length of the sectional type driven 
full length into the earth.

2.11.2   Ground Bus

The ground bus shall be bare conductor or flat copper in one piece, if 
practicable.

2.12   ENCLOSURES

NEMA ICS 6 unless otherwise specified.

2.12.1   Cabinets and Boxes

Cabinets and boxes with volume greater than 100 cubic inches shall be in 
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accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

2.12.2   Circuit Breaker Enclosures

UL 489.

2.13   LOW-VOLTAGE FUSES AND FUSEHOLDERS

2.13.1   Fuses, Low Voltage Cartridge Type

NEMA FU 1.

2.13.2   Fuses, High-Interrupting-Capacity, Current-Limiting Type

Fuses, Class G, J, L and CC shall be in accordance with UL 198C.

2.13.3   Fuses, Class K, High-Interrupting-Capacity Type

UL 198D.

2.13.4   Fuses, Class H

UL 198B.

2.13.5   Fuses, Class R

UL 198E.

2.13.6   Fuses, Class T

UL 198H.

2.13.7   Fuses for Supplementary Overcurrent Protection

UL 198G.

2.13.8   Fuses, D-C for Industrial Use

UL 198L.

2.13.9   Fuseholders

UL 512.

2.14   INSTRUMENTS, ELECTRICAL INDICATING

ANSI C39.1.

2.15   MOTORS, AC, FRACTIONAL AND INTEGRAL

Motors, ac, fractional and integral horsepower, 500 hp and smaller shall 
conform to NEMA MG 1 and UL 1004for motors; NEMA MG 10 for energy 
management selection of polyphase motors; and UL 674 for use of motors in 
hazardous locations.  In addition to the standards listed above, motors 
shall be provided with efficiencies as specified in the table "MINIMUM 
NOMINAL EFFICIENCIES" below.

2.15.1   Rating
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The horsepower rating of motors should be limited to no more than 125 
percent of the maximum load being served unless a NEMA standard size does 
not fall within this range.  In this case, the next larger NEMA standard 
motor size should be used.

2.16   MOTOR CONTROLS AND SWITCHGEARS

2.16.1   General

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.  
Panelboards supplying non-linear loads shall have neutrals sized for 200 
percent of rated current.

2.16.2   Motor Starters

Combination starters shall be provided with circuit breakers,as indicated.

2.16.2.1   Reduced-Voltage Starters

Reduced-voltage starters shall be provided for polyphase motors where shown 
on the drawings.  Reduced-voltage starters shall be of the single-step 
autotransformer, reactor, or resistor type having an adjustable time 
interval between application of reduced and full voltages to the motors.  
Wye-delta reduced voltage starter or part winding increment starter having 
an adjustable time delay between application of voltage to first and second 
winding of motor may be used in lieu of the reduced voltage starters 
specified above for starting of motor-generator sets, centrifugally 
operated equipment or reciprocating compressors provided with automatic 
unloaders.

2.16.3   Thermal-Overload Protection

Each motor of 1/8 hp or larger shall be provided with thermal-overload 
protection.  Polyphase motors shall have overload protection in each 
ungrounded conductor.  The overload-protection device shall be provided 
either integral with the motor or controller, or shall be mounted in a 
separate enclosure.  Unless otherwise specified, the protective device 
shall be of the manually reset type.  Single or double pole tumbler 
switches specifically designed for alternating-current operation only may 
be used as manual controllers for single-phase motors having a current 
rating not in excess of 80 percent of the switch rating.

2.16.4   Low-Voltage Motor Overload Relays

2.16.4.1   General

Thermal and magnetic current overload relays shall conform to NEMA ICS 2 
and UL 508.  Overload protection shall be provided either integral with the 
motor or motor controller, and shall be rated in accordance with the 
requirements of NFPA 70.  Standard units shall be used for motor starting 
times up to 7 seconds. Slow units shall be used for motor starting times 
from 8 to 12 seconds. Quick trip units shall be used on hermetically 
sealed, submersible pumps, and similar motors.

2.16.4.2   Construction

Manual reset type thermal relay shall be bimetallic construction.  
Automatic reset type thermal relays shall be bimetallic construction.  
Magnetic current relays shall consist of a contact mechanism and a dash pot 
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mounted on a common frame.

2.16.4.3   Ratings

Voltage ratings shall be not less than the applicable circuit voltage.  
Trip current ratings shall be established by selection of the replaceable 
overload device and shall not be adjustable.  Where the controller is 
remotely-located or difficult to reach, an automatic reset, non-compensated 
overload relay shall be provided.  Manual reset overload relays shall be 
provided otherwise, and at all locations where automatic starting is 
provided.  Where the motor is located in a constant ambient temperature, 
and the thermal device is located in an ambient temperature that regularly 
varies by more than minus 18 degrees F, an ambient temperature-compensated 
overload relay shall be provided.

2.16.5   Automatic Control Devices

2.16.5.1   Direct Control

Automatic control devices (such as thermostats, float or pressure switches) 
which control the starting and stopping of motors directly shall be 
designed for that purpose and have an adequate  horsepower rating.

2.16.5.2   Pilot-Relay Control

Where the automatic-control device does not have such a rating, a magnetic 
starter shall be used, with the automatic-control device actuating the 
pilot-control circuit.

2.16.5.3   Manual/Automatic Selection

a.  Where combination manual and automatic control is specified and 
the automatic-control device operates the motor directly, a 
double-throw, three-position tumbler or rotary switch (marked 
MANUAL-OFF-AUTOMATIC) shall be provided for the manual control.

b.  Where combination manual and automatic control is specified and 
the automatic-control device actuates the pilot control circuit of 
a magnetic starter, the magnetic starter shall be provided with a 
three-position selector switch marked MANUAL-OFF-AUTOMATIC.

c.  Connections to the selector switch shall be such that; only the 
normal automatic regulatory control devices will be bypassed when 
the switch is in the Manual position; all safety control devices, 
such as low-or high-pressure cutouts, high-temperature cutouts, 
and motor-overload protective devices, shall be connected in the 
motor-control circuit in both the Manual and the Automatic 
positions of the selector switch.  Control circuit connections to 
any MANUAL-OFF-AUTOMATIC switch or to more than one automatic 
regulatory control device shall be made in accordance with wiring 
diagram approved by the Contracting Officer unless such diagram is 
included on the drawings.  All controls shall be 120 volts or less 
unless otherwise indicated.

2.17   PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.

2.18   SPLICE, CONDUCTOR
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UL 486C.

2.19   POWER-SWITCHGEAR ASSEMBLIES

Refer to Section 16319 34.5 KV Switchgear Modifications and Section 16449  
5 KV Switchgear and Synchronous Motor Controls.

2.20   SNAP SWITCHES

UL 20.

2.21   TAPES

2.21.1   Plastic Tape

UL 510.

2.21.2   Rubber Tape

UL 510.

2.22   TRANSFORMERS

Three-phase transformers shall have two windings per phase.  Full-capacity 
standard NEMA taps shall be provided in the primary windings of 
transformers unless otherwise indicated.  Three-phase transformers shall be 
configured with delta-wye windings, except as indicated.  "T" connections 
may be used for transformers rated 15 kVA or below.  Transformers supplying 
non-linear loads shall be UL listed as suitable for supplying such loads 
with a total K-factor not to exceed K-13 and have neutrals sized for 200 
percent of rated current.

2.22.1   Transformers, Dry-Type

Transformers for Power Centers 1 and 2 are specified in Section 16409.

2.22.2   Liquid-Insulated Transformers

The existing liquid filled transformers in main substations 1 and 2 will be 
reused.

2.22.3   Average Sound Level

The average sound level in decibels (dB) of transformers shall not exceed 
the following dB level at 12 inches for the applicable kVA rating range 
listed unless otherwise indicated:

                  kVA Range             dB Sound Level

                   1-50                          50
                   51-150                        55
                   151-300                       58
                   301-500                       60
                   501-700                       62
                   701-1000                      64
                   1001-1500                     65
                   1501 & above                  70
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2.23   ISOLATED POWER SYSTEM EQUIPMENT

UL 1047, with monitor UL 1022.

2.24   INSTRUMENT TRANSFORMERS

2.24.1   General

Instrument transformers shall comply with ANSI C12.11, IEEE C57.13 and 
PEPCO requirements.  Instrument transformers shall be configured for 
mounting in/on the device to which they are applied.  Polarity marks on 
instrument transformers shall be visually evident and shown on drawings.

2.24.2   Current Transformers

Unless otherwise indicated, bar, wound, or window-type transformers are 
acceptable; and except for window-type units installed over insulated 
buses, transformers shall have a BIL rating consistent with the rated BIL 
of the associated switchgear or electric power apparatus bushings, buses or 
conductors.  Current transformers shall have the indicated ratios.  The 
continuous thermal-current rating factor shall be not less than 2.0.  Other 
thermal and mechanical ratings of current transformer and their primary 
leads shall be coordinated with the design of the circuit breaker and shall 
be not less than the momentary rating of the associated circuit breaker.  
Circuit protectors shall be provided across secondary leads of the current 
transformers to prevent the accidental open-circuiting of the transformers 
while energized.  Each terminal of each current transformer shall be 
connected to a short-circuiting terminal block in the circuit interrupting 
mechanism cabinet, power transformer terminal cabinet, and in the 
associated instrument and relay cabinets.

2.24.2.1   Current Transformers for Metal-Clad Switchgear

Single-ratio units, used for metering and/or relaying, shall have a 
metering and relaying accuracy class rating sufficient to ensure proper 
operation and coordination of the associated protective relays for all 
fault conditions.  Current transformers shall not saturate for the maximum 
available fault current that passes through the CT and the actual CT 
secondary burden.

2.24.2.2   Voltage Transformers

Voltage transformers shall have indicated ratios.  Units shall have an 
accuracy class rating of 1.2Z for 5 KV and 0.3Z for 35 KV.  Voltage 
transformers shall be of the drawout type having current-limiting fuses in 
both primary and secondary circuits.  Mechanical interlocks shall prevent 
removal of fuses, unless the associated voltage transformer is in a drawout 
position.  Voltage transformer compartments shall have hinged doors.

2.25   Liquid-Dielectrics

Liquid dielectrics for transformers, capacitors, and other liquid-filled 
electrical equipment shall be non-polychlorinated biphenyl (PCB) mineral 
oil or less flammable liquid as specified.  Nonflammable fluids shall not 
be used.  Tetrachloroethylene (perchloroethylene) and 1, 2, 4 
trichlorobenzene fluids shall be certified by the manufacturer as having 
less than 2 parts per million (ppm) PCB content.  In lieu of the 
manufacturer's certification, the Contractor may submit a test sample of 
the dielectric in accordance with ASTM D 4059 at a testing facility 
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approved by the Contracting Officer.  Equipment with test results 
indicating PCB level exceeding 2 ppm shall be replaced.

2.26   COORDINATED POWER SYSTEM PROTECTION

Analyses shall be prepared to demonstrate that the equipment and system 
constructed meet the specified requirements for equipment ratings, 
coordination, and protection.  They shall include a load flow analysis, a 
fault current analysis, and protective device coordination study.  The 
studies shall be performed by a registered professional engineer with 
demonstrated experience in power system coordination in the last three 
years.  The Contractor shall provide a list of references complete with 
points of contact, addresses and telephone numbers.  The selection of the 
engineer is subject to the approval of the Contracting Officer.

2.26.1   Scope of Analyses

The fault current analysis, and protective device coordination study shall 
begin at:  the 34.5 KV incoming services and extend down to the 208/120 V 
panelboards.

2.26.2   Determination of Facts

The time-current characteristics, features, and nameplate data for each 
existing protective device shall be determined and documented.  The 
Contractor shall coordinate with the commercial power company.

2.26.3   Single Line Diagram

A single line diagram shall be prepared to show the electrical system 
buses, devices, transformation points, and all sources of fault current 
(including generator and motor contributions).  A fault-impedance diagram 
or a computer analysis diagram may be provided.  Each bus, device or 
transformation point shall have a unique identifier.  If a fault-impedance 
diagram is provide, impedance data shall be shown.  Locations of switches, 
breakers, and circuit interrupting devices shall be shown on the diagram 
together with available fault data, and the device interrupting rating.

2.26.4   Fault Current Analysis

2.26.4.1   Method

The fault current analysis shall be performed in accordance with methods 
described in IEEE Std 242, and IEEE Std 399.

2.26.4.2   Data

Actual data shall be utilized in fault calculations.  Bus characteristics 
and transformer impedances shall be those proposed.  Data shall be 
documented in the report.

2.26.4.3   Fault Current Availability

Balanced three-phase fault, bolted line-to-line fault, and line-to-ground 
fault current values shall be provided at each voltage transformation point 
and at each power distribution bus.  The maximum and minimum values of 
fault available at each location shall be shown in tabular form on the 
diagram or in the report.
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2.26.5   Coordination Study

The study shall demonstrate that the maximum possible degree of selectivity 
has been obtained between devices specified, consistent with protection of 
equipment and conductors from damage from overloads and fault conditions.  
The study shall include a description of the coordination of the protective 
devices in this project.  Provide a written narrative that describes: which 
devices may operate in the event of a fault at each bus; the logic used to 
arrive at device ratings and settings; situation where system coordination 
is not achievable due to device limitations (an analysis of any device 
curves which order overlap); coordination between upstream and downstream 
devices; and relay settings.  Recommendations to improve or enhance system 
reliability, and detail where such changes would involve additions or 
modifications to the contract and cost changes (addition or reduction) 
shall be provided.  Composite coordination plots shall be provided on 
log-log graph paper.

2.26.6   Study Report

a.  The report shall include a narrative:  the analyses performed; the 
bases and methods used; and the desired method of coordinated 
protection of the power system.

b.  The study shall include descriptive and technical data for 
existing devices and new protective devices proposed.  The data 
shall include manufacturers published data, nameplate data, and 
definition of the fixed or adjustable features of the existing or 
new protective devices.

c.  The report shall document utility company data including system 
voltages, fault MVA, system X/R ratio, time-current characteristic 
curves, current transformer ratios, and relay device curves and 
protective device ratings and settings.

d.  The report shall contain fully coordinated composite time-current 
characteristic curves for each bus in the system, as required to 
ensure coordinated power system protection between protective 
devices or equipment.  The report shall include recommended 
ratings and settings of all protective devices in tabulated form.

e.  The report shall provide the calculations performed for the 
analyses, including computer analysis programs utilized.  The name 
of the software package, developer, and version number shall be 
provided.

PART 3   EXECUTION

3.1   GROUNDING

Grounding shall be in conformance with NFPA 70, the contract drawings, and 
the following specifications.

3.1.1   Ground Rods

The resistance to ground shall be measured using the fall-of-potential 
method described in IEEE Std 81.  The maximum resistance of a driven ground 
shall not exceed 25 ohms under normally dry conditions.  If this resistance 
cannot be obtained with a single rod, additional rods not less than 6 feet 
on centers, or if sectional type rods are used, additional sections may be 
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coupled and driven with the first rod.  In high-ground-resistance, UL 
listed chemically charged ground rods may be used.  If the resultant 
resistance exceeds 25 ohms measured not less than 48 hours after rainfall, 
the Contracting Officer shall be notified immediately.  Connections below 
grade shall be fusion welded.  Connections above grade shall be fusion 
welded or shall use UL 467 approved connectors.

3.1.2   Ground Bus

Ground bus shall be provided in the electrical equipment rooms as 
indicated.  Noncurrent-carrying metal parts of transformer neutrals and 
other electrical equipment shall be effectively grounded by bonding to the 
ground bus.  The ground bus shall be bonded to both the entrance ground, 
and to a ground rod or rods as specified above having the upper ends 
terminating approximately 4 inches above the floor.  Connections and 
splices shall be of the brazed, welded, bolted, or pressure-connector type, 
except that pressure connectors or bolted connections shall be used for 
connections to removable equipment.  For raised floor equipment rooms in 
computer and data processing centers, a minimum of 4, one at each corner, 
multiple grounding systems shall be furnished.  Connections shall be bolted 
type in lieu of thermoweld, so they can be changed as required by additions 
and/or alterations.

3.1.3   Grounding Conductors

All equipment grounding conductors, including metallic raceway systems used 
as such, shall be bonded or joined together in each wiring box or equipment 
enclosure.  Metallic raceways and grounding conductors shall be checked to 
assure that they are wired or bonded into a common junction.  Metallic 
boxes and enclosures, if used, shall also be bonded to these grounding 
conductors by an approved means per NFPA 70.

3.2   WIRING METHODS

Wiring shall conform to NFPA 70, the contract drawings, and the following 
specifications.  Unless otherwise indicated, wiring shall consist of 
insulated conductors installed in rigid plastic conduit.  Where cables and 
wires are installed in cable trays, they shall be of the type permitted by 
NFPA 70 for use in such applications.  Wire fill in conduits shall be based 
on NFPA 70 for the type of conduit and wire insulations specified.  Wire 
fill in conduits located in Class I or II hazardous areas shall be limited 
to 25 percent of the cross sectional area of the conduit.

3.2.1   Conduit and Tubing Systems

Conduit and tubing systems shall be installed as indicated.  Conduit sizes 
shown are based on use of copper conductors with  insulation types as 
described in paragraph WIRING METHODS.  Minimum size of raceways shall be 
3/4 inch.  Only metal conduits will be permitted when conduits are required 
for shielding or other special purposes indicated, or when required by 
conformance to NFPA 70.  Nonmetallic conduit and tubing may be used in 
damp, wet or corrosive locations when permitted by NFPA 70 and the conduit 
or tubing system is provided with appropriate boxes, covers, clamps, screws 
or other appropriate type of fittings.  Raceways shall not be installed 
under the firepits of boilers and furnaces and shall be kept 6 inches away 
from parallel runs of flues, steam pipes and hot-water pipes.  Raceways 
shall be concealed within finished walls, ceilings, and floors unless 
otherwise shown.  Raceways crossing structural expansion joints or seismic 
joints shall be provided with suitable expansion fittings or other suitable 
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means to compensate for the building expansion and contraction and to 
provide for continuity of grounding.

3.2.1.1   Pull Wires

A pull wire shall be inserted in each empty raceway in which wiring is to 
be installed if the raceway is more than 50 feet in length and contains 
more than the equivalent of two 90-degree bends, or where the raceway is 
more than 150 feet in length.  The pull wire shall be of No. 14 AWG 
zinc-coated steel, or of plastic having not less than 200 pounds per square 
inch tensile strength.  Not less than 10 inches of slack shall be left at 
each end of the pull wire.

3.2.1.2   Conduit Stub-Ups

Where conduits are to be stubbed up through concrete floors, a short elbow 
shall be installed below grade to transition from the horizontal run of 
conduit to a vertical run.  A conduit coupling fitting, threaded on the 
inside shall be installed, to allow terminating the conduit flush with the 
finished floor.  Wiring shall be extended in rigid threaded conduit to 
equipment, except that where required, flexible conduit may be used 6 inches
 above the floor.  Empty or spare conduit stub-ups shall be plugged flush 
with the finished floor with a threaded, recessed plug.

3.2.1.3   Below Slab-on-Grade or in the Ground

Electrical wiring below slab-on-grade shall be protected by a conduit 
system.  Conduit passing vertically through slabs-on-grade shall be rigid 
steel or IMC.  Rigid steel or IMC conduits installed below slab-on-grade or 
in the earth shall be field wrapped with 0.010 inch thick pipe-wrapping 
plastic tape applied with a 50 percent overlay, or shall have a 
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system.

3.2.1.4   Installing in Slabs Including Slabs on Grade

Conduit installed in slabs-on-grade shall be rigid steel or IMC.  Conduits 
shall be installed as close to the middle of concrete slabs as practicable 
without disturbing the reinforcement.  Outside diameter shall not exceed 
1/3 of the slab thickness and conduits shall be spaced not closer than 3 
diameters on centers except at cabinet locations where the slab thickness 
shall be increased as approved by the Contracting Officer.  Where conduit 
is run parallel to reinforcing steel, the conduit shall be spaced a minimum 
of one conduit diameter away but not less than one inch from the 
reinforcing steel.

3.2.1.5   Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or 
cast-metal fittings. Field-made bends and offsets shall be made with an 
approved hickey or conduit-bending machine.  Crushed or deformed raceways 
shall not be installed. Trapped raceways in damp and wet locations shall be 
avoided where possible.  Lodgment of plaster, dirt, or trash in raceways, 
boxes, fittings and equipment shall be prevented during the course of 
construction.  Clogged raceways shall be cleared of obstructions or shall 
be replaced.

3.2.1.6   Supports

Metallic conduits and tubing,and the support system to which they are 
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attached, shall be securely and rigidly fastened in place to prevent 
vertical and horizontal movement at intervals of not more than  10 feet and 
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps, 
wall brackets, conduit clamps, conduit hangers, threaded C-clamps, beam 
clamps, or ceiling trapeze.  Loads and supports shall be coordinated with 
supporting structure to prevent damage or deformation to the structure.  
Loads shall not be applied to joist bridging.  Attachment shall be by wood 
screws or screw-type nails to wood; by toggle bolts on hollow masonry 
units; by expansion bolts on concrete or brick; by machine screws, welded 
threaded studs, heat-treated or spring-steel-tension clamps on steel work.  
Nail-type nylon anchors or threaded studs driven in by a powder charge and 
provided with lock washers and nuts may be used in lieu of expansion bolts 
or machine screws.  Raceways or pipe straps shall not be welded to steel 
structures.  Cutting the main reinforcing bars in reinforced concrete beams 
or joists shall be avoided when drilling holes for support anchors.  Holes 
drilled for support anchors, but not used, shall be filled.  In partitions 
of light steel construction, sheet-metal screws may be used.  Raceways 
shall not be supported using wire or nylon ties.  Raceways shall be 
independently supported from the structure.  Upper raceways shall not be 
used as a means of support for lower raceways.  Supporting means shall not 
be shared between electrical raceways and mechanical piping or ducts.  
Cables and raceways shall not be supported by ceiling grids.  Except where 
permitted by NFPA 70, wiring shall not be supported by ceiling support 
systems.  Conduits shall be fastened to sheet-metal boxes and cabinets with 
two locknuts where required by NFPA 70, where insulating bushings are used, 
and where bushings cannot be brought into firm contact with the box; 
otherwise, a single locknut and bushing may be used.

3.2.1.7   Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls, 
structural members, or intersections of vertical planes and ceilings.  
Raceways under raised floors and above accessible ceilings shall be 
considered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8   Exposed Risers

Exposed risers in wire shafts of multistory buildings shall be supported by 
U-clamp hangers at each floor level, and at intervals not to exceed  10 
feet.

3.2.1.9   Exposed Lengths of Conduit, Over 600 Volts

Exposed lengths of conduit containing power conductors operating at more 
than 600 volts shall have two red bands 2 inches wide spaced  8 inches 
apart painted near each coupling; the intervening space between the red 
bands shall be painted white, and on the white space the voltage shall be 
stenciled in black:  4160 volts.

3.2.2   Busway Systems

Busway systems shall be of the voltage, capacity, and phase characteristics 
indicated.  Vertical runs of busways within  6 feet of the floor shall have 
solid enclosures.  Busways shall be supported at intervals not exceeding  5 
feet, and shall be braced properly to prevent lateral movement.  Busways 
penetrating walls or floors shall be provided with flanges to completely 
close wall or floor openings.

3.2.3   Cables and Conductors
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Installation shall conform to the requirements of NFPA 70.  Covered, bare 
or insulated conductors of circuits rated over 600 volts shall not occupy 
the same equipment wiring enclosure, cable, or raceway with conductors of 
circuits rated 600 volts or less.

3.2.3.1   Sizing

Unless otherwise noted, all sizes are based on copper conductors and the 
insulation types indicated.  Sizes shall be not less than indicated.  
Branch-circuit conductors shall be not smaller than No. 12 AWG.  Conductors 
for branch circuits of 120 volts more than  100 feet long and of 277 volts 
more than  230 feet long, from panel to load center, shall be no smaller 
than No. 10 AWG.  Class 1 remote control and signal circuit conductors 
shall be not less than No. 14 AWG.  Class 2 remote control and signal 
circuit conductors shall be not less than No. 16 AWG.  Class 3 low-energy, 
remote-control and signal circuits shall be not less than No. 22 AWG.

3.2.3.2   Use of Aluminum Conductors in Lieu of Copper

Aluminum conductors shall not be used.

3.2.3.3   Cable Systems

Cable systems shall be installed where indicated.  Sleeves shall be 
provided through bond beams of masonry-block walls for threading cables 
through hollow spaces.  Exposed cables shall be installed parallel or at 
right angles to walls or structural members.  In rooms or areas not 
provided with ceiling or wall finish, cables and outlets shall be installed 
so that a room finish may be applied in the future without disturbing the 
cables or resetting the boxes.  Exposed nonmetallic-sheathed cables less 
than 4 feet above floors shall be protected from mechanical injury by 
installation in conduit or tubing.

3.2.3.4   Mineral-Insulated Cable

Mineral-insulated, metal-sheathed cable system, Type MI, may be used in 
lieu of exposed conduit and wiring.  Conductor sizes shall be not less than 
those indicated for the conduit installation.  Cables shall be fastened 
within 12 inches of each turn or offset and at intervals of not more than  
6 feet.  Cable terminations shall be made in accordance with manufacturer's 
recommendations.

3.2.3.5   Cable Splicing

Splices shall be made in an accessible location.  Crimping tools and dies 
shall be approved by the connector manufacturer for use with the type of 
connector and conductor.

a.  Copper Conductors, 600 Volt and Under:  Splices in conductors No. 
10 AWG and smaller diameter shall be made with an insulated, 
pressure-type connector.  Splices in conductors No. 8 AWG and 
larger diameter shall be made with a solderless connector and 
insulated with tape or heat-shrink type insulating material 
equivalent to the conductor insulation.

3.2.3.6   Conductor Identification and Tagging

Power, control, and signal circuit conductor identification shall be 
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provided within each enclosure where a tap, splice, or termination is made. 
 Where several feeders pass through a common pull box, the feeders shall be 
tagged to indicate clearly the electrical characteristics, circuit number, 
and panel designation.  Phase conductors of low voltage power circuits 
shall be identified by color coding.  Phase identification by a particular 
color shall be maintained continuously for the length of a circuit, 
including junctions.

a.  Color coding shall be provided for service, feeder, branch, and 
ground conductors.  Color shall be green for grounding conductors 
and white for neutrals; except where neutrals of more than one 
system are installed in the same raceway or box, other neutral 
shall be white with colored (not green) stripe.  The color coding 
for 3-phase and single-phase low voltage systems shall be as 
follows:

120/208-volt, 3-phase:  Black(A), red(B), and blue(C).
120/240-volt, 1-phase:  Black and red.

b.  Conductor phase and voltage identification shall be made by 
color-coded insulation for all conductors smaller than No. 6 AWG.  
For conductors No. 6 AWG and larger, identification shall be made 
by color-coded insulation, or conductors with black insulation may 
be furnished and identified by the use of half-lapped bands of 
colored electrical tape wrapped around the insulation for a 
minimum of 3 inches of length near the end, or other method as 
submitted by the Contractor and approved by the Contracting 
Officer.

c.  Control and signal circuit conductor identification shall be made 
by color-coded insulated conductors, plastic-coated self-sticking 
printed markers, permanently attached stamped metal foil markers, 
or equivalent means as approved.  Control circuit terminals of 
equipment shall be properly identified.  Terminal and conductor 
identification shall match that shown on approved detail drawings. 
 Hand lettering or marking is not acceptable.

3.3   BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systems where required by 
NFPA 70 for pulling of wires, making connections, and mounting of devices 
or fixtures.  Pull boxes shall be furnished with screw-fastened covers.  
Indicated elevations are approximate, except where minimum mounting heights 
for hazardous areas are required by NFPA 70.  Unless otherwise indicated, 
boxes for wall switches shall be mounted 48 inches above finished floors.  
Switch and outlet boxes located on opposite sides of fire rated walls shall 
be separated by a minimum horizontal distance of  24 inches.  The total 
combined area of all box openings in fire rated walls shall not exceed 100 
square inches per  100 square feet.  Maximum box areas for individual boxes 
in fire rated walls vary with the manufacturer and shall not exceed the 
maximum specified for that box in UL Elec Const Dir.  Only boxes listed in 
UL Elec Const Dir shall be used in fire rated walls.

3.3.1   Box Applications

Each box shall have not less than the volume required by NFPA 70 for number 
of conductors enclosed in box.  Boxes for metallic raceways shall be listed 
for the intended use when located in normally wet locations, when flush or 
surface mounted on outside of exterior surfaces, or when located in 
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hazardous areas.  Boxes installed in wet locations and boxes installed 
flush with the outside of exterior surfaces shall be gasketed.  Large size 
boxes shall be NEMA 1 or as shown.  Boxes for use in masonry-block or tile 
walls shall be square-cornered, tile-type, or standard boxes having 
square-cornered, tile-type covers.

3.3.2   Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screw-type 
nails of equal holding strength, with bolts and metal expansion shields on 
concrete or brick, with toggle bolts on hollow masonry units, and with 
machine screw or welded studs on steel work.  Threaded studs driven in by 
powder charge and provided with lockwashers and nuts, or nail-type nylon 
anchors may be used in lieu of expansion shields, or machine screws.  
Penetration of more than 1-1/2 inches into reinforced-concrete beams or 
more than 3/4 inch into reinforced-concrete joists shall avoid cutting any 
main reinforcing steel.  The use of brackets which depend on gypsum 
wallboard or plasterboard for primary support will not be permitted.  In 
partitions of light steel construction, bar hangers with 1 inch long studs, 
mounted between metal wall studs or metal box mounting brackets shall be 
used to secure boxes to the building structure.  When metal box mounting 
brackets are used, additional box support shall be provided on the side of 
the box opposite the brackets.  This additional box support shall consist 
of a minimum 12 inch long section of wall stud, bracketed to the opposite 
side of the box and secured by two screws through the wallboard on each 
side of the stud.  Metal screws may be used in lieu of the metal box 
mounting brackets.

3.3.3   Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-combustible material, 
boxes shall be installed so that the edge of the box is not recessed more 
than  1/4 inch from the finished surface.  Boxes mounted in combustible 
walls or ceiling material shall be mounted flush with the finished surface. 
The use of gypsum or plasterboard as a means of supporting boxes will not 
be permitted.  Boxes installed for concealed wiring shall be provided with 
suitable extension rings or plaster covers, as required.  The bottom of 
boxes installed in masonry-block walls for concealed wiring shall be 
mounted flush with the top of a block to minimize cutting of the blocks, 
and boxes shall be located horizontally to avoid cutting webs of block.  
Separate boxes shall be provided for flush or recessed fixtures when 
required by the fixture terminal operating temperature, and fixtures shall 
be readily removable for access to the boxes unless ceiling access panels 
are provided.

3.3.4   Installation Procedures in Overhead Spaces

In open overhead spaces, cast-metal boxes threaded to raceways need not be 
separately supported except where used for fixture support; cast-metal 
boxes having threadless connectors and sheet metal boxes shall be supported 
directly from the building structure or by bar hangers.  Hangers shall not 
be fastened to or supported from joist bridging.  Where bar hangers are 
used, the bar shall be attached to raceways on opposite sides of the box 
and the raceway shall be supported with an approved type fastener not more 
than  24 inches from the box.

3.4   SERVICE EQUIPMENT

Service-disconnecting means shall be of the type indicated with an external 
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handle for manual operation.  When service disconnecting means is a part of 
an assembly, the assembly shall be listed as suitable for service entrance 
equipment.  Enclosures shall be sheet metal with hinged cover for surface 
mounting unless otherwise indicated.

3.5   PANELBOARDS AND POWER CENTERS

Circuit breakers and switches used as a motor disconnecting means shall be 
capable of being locked in the open position.  Door locks shall be keyed 
alike.  Nameplates shall be as approved.  Directories shall be typed to 
indicate loads served by each circuit and mounted in a holder behind a 
clear protective covering.  Busses shall be copper.

3.5.1   Power Centers

Power centers shall be circuit breaker equipped.

3.5.2   Panelboards

Panelboards shall be circuit breaker equipped as indicated on the drawings.

3.6   FUSES

Equipment provided under this contract shall be provided with a complete 
set of properly rated fuses when the equipment manufacturer utilize fuses 
in the manufacture of the equipment, or if current-limiting fuses are 
required to be installed to limit the ampere-interrupting capacity of 
circuit breakers or equipment to less than the maximum available fault 
current at the location of the equipment to be installed.  Fuses shall have 
a voltage rating of not less than the phase-to-phase circuit voltage, and 
shall have the time-current characteristics required for effective power 
system coordination.  Time-delay and non-time-delay options shall be as 
specified.

3.6.1   Cartridge Fuses; Noncurrent-Limiting Type

Cartridge fuses of the noncurrent-limiting type shall be Class H, 
nonrenewable, dual element, time lag type and shall have interrupting 
capacity of 22,000 amperes.  At 500 percent current, cartridge fuses shall 
not blow in less than 10 seconds.

3.6.2   Motor and Transformer Circuit Fuses

Motor, motor controller, transformer, and inductive circuit fuses shall be 
Class RK1 or RK5, current-limiting, time-delay with 200,000 amperes 
interrupting capacity.

3.7   MOTORS

Each motor shall conform to the hp and voltage ratings indicated, and shall 
have a service factor and other characteristics that are essential to the 
proper application and performance of the motors under conditions shown or 
specified.  Three-phase motors for use on 3-phase 208-volt systems shall 
have a nameplate rating of 200 volts.  Unless otherwise specified, all 
motors shall have open frames, and continuous-duty classification based on 
a 40 degree C ambient temperature reference.  Polyphase motors shall be 
squirrel-cage type, having normal-starting-torque and low-starting-current 
characteristics, unless other characteristics are specified in other 
sections of these specifications or shown on contract drawings.  The 
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Contractor shall be responsible for selecting the actual horsepower ratings 
and other motor requirements necessary for the applications indicated.  
When electrically driven equipment furnished under other sections of these 
specifications materially differs from the design, the Contractor shall 
make the necessary adjustments to the wiring, disconnect devices and 
branch-circuit protection to accommodate the equipment actually installed.

3.8   MOTOR CONTROL

Each motor or group of motors requiring a single control and not controlled 
from a motor-control center shall be provided under other sections of these 
specifications with a suitable controller and devices that will perform the 
functions as specified for the respective motors. Each motor of 1/8 hp or 
larger shall be provided with thermal-overload protection.  Polyphase 
motors shall have overload protection in each ungrounded conductor.  The 
overload-protection device shall be provided either integral with the motor 
or controller, or shall be mounted in a separate enclosure.  Unless 
otherwise specified, the protective device shall be of the manually reset 
type.  Single or double pole tumbler switches specifically designed for 
alternating-current operation only may be used as manual controllers for 
single-phase motors having a current rating not in excess of 80 percent of 
the switch rating.  Automatic control devices such as thermostats, float or 
pressure switches may control the starting and stopping of motors directly, 
provided the devices used are designed for that purpose and have an 
adequate horsepower rating.  When the automatic-control device does not 
have such a rating, a magnetic starter shall be used, with the 
automatic-control device actuating the pilot-control circuit.  When 
combination manual and automatic control is specified and the 
automatic-control device operates the motor directly, a double-throw, 
three-position tumbler or rotary switch shall be provided for the manual 
control; when the automatic-control device actuates the pilot control 
circuit of a magnetic starter, the latter shall be provided with a 
three-position selector switch marked MANUAL-OFF-AUTOMATIC.  Connections to 
the selector switch shall be such that only the normal automatic regulatory 
control devices will be bypassed when the switch is in the Manual position; 
all safety control devices, such as low- or high-pressure cutouts, 
high-temperature cutouts, and motor-overload protective devices, shall be 
connected in the motor-control circuit in both the Manual and the Automatic 
positions of the selector switch.  Control circuit connections to any 
MANUAL-OFF-AUTOMATIC switch or to more than one automatic regulatory 
control device shall be made in accordance with wiring diagram approved by 
the Contracting Officer unless such diagram is included on the drawings. 
All controls shall be 120 volts or less unless otherwise indicated.

3.8.1   Reduced-Voltage Controllers

Reduced-voltage controllers shall be provided for polyphase motors where 
shown on the drawings.  Reduced-voltage starters shall be of the 
single-step autotransformer, reactor, or resistor type having an adjustable 
time interval between application of reduced and full voltages to the 
motors.  Wye-delta reduced voltage starters or part winding increment 
starters having an adjustable time delay between application of voltage to 
first and second winding of motor may be used in lieu of the reduced 
voltage starters specified above for starting of motor-generator sets, 
centrifugally operated equipment or reciprocating compressors provided with 
automatic unloaders.

3.8.2   Contacts
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Unless otherwise indicated, contacts in miscellaneous control devices such 
as float switches, pressure switches, and auxiliary relays shall have 
current and voltage ratings in accordance with NEMA ICS 2 for rating 
designation B300.

3.8.3   Safety Controls

Safety controls for boilers shall be connected to a 2-wire, 120 volt 
grounded circuit supplied from the associated boiler-equipment circuit. 
Where the boiler circuit is more than 120 volts to ground, safety controls 
shall be energized through a two-winding transformer having its 120 volt 
secondary winding grounded.  Overcurrent protection shall be provided in 
the ungrounded secondary conductor and shall be sized for the load 
encountered.

3.9   MOTOR-DISCONNECT MEANS

Each motor shall be provided with a disconnecting means when required by 
NFPA 70 even though not indicated.  For single-phase motors, a single or 
double pole toggle switch, rated only for alternating current, will be 
acceptable for capacities less than 30 amperes, provided the ampere rating 
of the switch is at least 125 percent of the motor rating.  Switches shall 
disconnect all ungrounded conductors.

3.10   TRANSFORMER INSTALLATION

Three-phase transformers shall be connected only in a delta-wye or 
wye-delta configuration as indicated.  Dry-type transformers shown located 
within 5 feet of the exterior wall shall be provided in a weatherproof 
enclosure.  Transformers to be located within the building may be provided 
in the manufacturer's standard, ventilated indoor enclosure designed for 
use in 40 degrees C ambient temperature, unless otherwise indicated.

3.11   BATTERY CHARGERS

Battery chargers shall be installed in conformance with NFPA 70.

3.12   EQUIPMENT CONNECTIONS

 Wiring not furnished and installed under other sections of the 
specifications for the connection of electrical equipment as indicated on 
the drawings shall be furnished and installed under this section of the 
specifications.  Connections shall comply with the applicable requirements 
of paragraph WIRING METHODS.  Flexible conduits 6 feet or less in length 
shall be provided to all electrical equipment subject to periodic removal, 
vibration, or movement and for all motors.  All motors shall be provided 
with separate grounding conductors.  Liquid-tight conduits shall be used in 
damp or wet locations.

3.12.1   Motors and Motor Control

Motors and motor controls shall be installed in accordance with NFPA 70, 
the manufacturer's recommendations, and as indicated.  Wiring shall be 
extended to motors, motor controls, and motor control centers and 
terminated.

3.12.2   Installation of Government-Furnished Equipment

Wiring shall be extended to the equipment and terminated.
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3.13   CIRCUIT PROTECTIVE DEVICES

The Contractor shall calibrate, adjust, set and test each new adjustable 
circuit protective device to ensure that they will function properly prior 
to the initial energization of the new power system under actual operating 
conditions.

3.14   PAINTING AND FINISHING

Field-applied paint on exposed surfaces shall be provided under Section 
09900 PAINTS AND COATINGS.

3.15   REPAIR OF EXISTING WORK

The work shall be carefully laid out in advance, and where cutting, 
channeling, chasing, or drilling of floors, walls, partitions, ceiling, or 
other surfaces is necessary for the proper installation, support, or 
anchorage of the conduit, raceways, or other electrical work, this work 
shall be carefully done, and any damage to building, piping, or equipment 
shall be repaired by skilled mechanics of the trades involved at no 
additional cost to the Government.

3.16   FIELD TESTING

Factory test reports shall be submitted to the contracting Officer prior to 
delivery and testing of equipment. Field testing shall be performed in the 
presence of the Contracting Officer.  The Contractor shall submit a field 
test plan notifying the Contracting Officer 14 days prior to conducting 
tests.  The Contractor shall furnish all materials, labor, and equipment 
necessary to conduct field tests.  The Contractor shall perform all tests 
and inspection recommended by the manufacturer unless specifically waived 
by the Contracting Officer.  The Contractor shall maintain a written record 
of all tests which includes date, test performed, personnel involved, 
devices tested, serial number and name of test equipment, and test results. 
 All field test reports will be signed and dated by the Contractor.

3.16.1   Safety

The Contractor shall provide and use safety devices such as rubber gloves, 
protective barriers, and danger signs to protect and warn personnel in the 
test vicinity.  The Contractor shall replace any devices or equipment which 
are damaged due to improper test procedures or handling.

3.16.2   Ground-Resistance Tests

The resistance of each grounding electrode shall be measured using the 
fall-of-potential method defined in IEEE Std 81.  Soil resistivity in the 
area of the grid shall be measured concurrently with the grid measurements. 
 Ground resistance measurements shall be made before the electrical 
distribution system is energized and shall be made in normally dry 
conditions not less than 48 hours after the last rainfall.  Resistance 
measurements of separate grounding electrode systems shall be made before 
the systems are bonded together below grade.  The combined resistance of 
separate systems may be used to meet the required resistance, but the 
specified number of electrodes must still be provided.

a.  Single rod electrode - 25 ohms.
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b.  Grid electrode       - 5 ohms.

3.16.3   Ground-Grid Connection Inspection

All below-grade ground-grid connections will be visually inspected by the 
Contracting Officer before backfilling.  The Contractor shall notify the 
Contracting Officer 3 hours before the site is ready for inspection.

3.16.4   Cable Tests

The Contractor shall be responsible for identifying all equipment and 
devices that could be damaged by application of the test voltage and 
ensuring that they have been properly disconnected prior to performing 
insulation resistance testing.  An insulation resistance test shall be 
performed on all low and medium voltage cables after the cables are 
installed in their final configuration and prior to energization.  The test 
voltage shall be 500 volts DC applied for one minute between each conductor 
and ground and between all possible combinations of conductors.  The 
minimum value of resistance shall be:

R in megohms = (rated voltage in kV + 1) x 1000/(length of cable in feet)

Each cable failing this test shall be repaired or replaced.  The repaired 
cable system shall then be retested until failures have been eliminated.

3.16.4.1   Medium Voltage Cable Tests

a.  Continuity test.

b.  Insulation resistance test.

c.  DC high-potential test.

3.16.4.2   Low Voltage Cable Tests

a.  Continuity test.

b.  Insulation resistance test.

3.16.5   Metal Enclosed Bus Duct Tests

a.  Insulation Resistance phase-to-phase, all combinations.

b.  Insulation resistance phase-to-ground, each phase.

c.  AC or DC high-potential test.

d.  Phase rotation test.  

3.16.6   Motor Tests

a.  Phase rotation test to ensure proper directions.

b.  Operation and sequence of reduced voltage starters.

c.  High potential test on each winding to ground.

d.  Insulation resistance of each winding to ground.
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e.  Vibration test.

f.  Dielectric absorption test on motor.

3.16.7   Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled 
transformers

a.  Insulation resistance test phase-to-ground, each phase.

b.  Turns ratio test.

c.  Correct phase sequence.

d.  Correct operation of tap changer.

3.16.8   Dry-Type Transformer Tests

The following field tests shall be performed on all dry-type transformers.

a.  Insulation resistance test phase-to-ground, each phase.

b.  Turns ratio test.

3.16.9   Circuit Breaker Tests

The following field tests shall be performed on circuit breakers.

3.16.9.1   Circuit Breaker Tests, Medium Voltage

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance tests phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Power factor test.

e.  High-potential test.

f.  Manual and electrical operation of the breaker.

3.16.9.2   Circuit Breakers, Low Voltage

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Closed breaker contact resistance test.

d.  Manual and electrical operation of the breaker.

3.16.9.3   Circuit Breakers, Molded Case

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.
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c.  Closed breaker contact resistance test.

d.  Manual operation of the breaker.

3.16.10   Switchgears and Power Centers

a.  Insulation resistance test phase-to-phase, all combinations.

b.  Insulation resistance test phase-to-ground, each phase.

c.  Manual and electrical operational tests.

3.16.11   Protective Relays

Protective relays shall be visually and mechanically inspected, adjusted, 
tested, and calibrated in accordance with the manufacturer's published 
instructions.  These tests shall include pick-up, timing, contact action, 
restraint, and other aspects necessary to insure proper calibration and 
operation.  Relay settings shall be implemented in accordance with the 
coordination study.  Relay contacts shall be manually or electrically 
operated to verify that the proper breakers and alarms initiate.  Relaying 
current transformers shall be field tested in accordance with IEEE C57.13.

3.17   OPERATING TESTS

After the installation is completed, and at such time as the Contracting 
Officer may direct, the Contractor shall conduct operating tests for 
approval.  The equipment shall be demonstrated to operate in accordance 
with the specified requirements.  An operating test report shall be 
submitted in accordance with paragraph FIELD TEST REPORTS.

3.18   FIELD SERVICE

3.18.1   Onsite Training

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 40 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests.  The 
course instruction shall cover pertinent points involved in operating, 
starting, stopping, servicing the equipment, as well as all major elements 
of the operation and maintenance manuals.  Additionally, the course 
instructions shall demonstrate all routine maintenance operations.  A 
compact Disk (CD) format video tape of the entire training shall be 
submitted.

3.18.2   Installation Engineer

After delivery of the equipment, the Contractor shall furnish one or more 
field engineers, regularly employed by the equipment manufacturer to 
supervise the installation of equipment, assist in the performance of the 
onsite tests, oversee initial operations, and instruct personnel as to the 
operational and maintenance features of the equipment.

3.19   ACCEPTANCE

Final acceptance of the facility will not be given until the Contractor has 
successfully completed all tests and after all defects in installation, 
material or operation have been corrected.
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        -- End of Section --
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SECTION 16449

5 KV SWITCHGEARS AND SYNCHRONOUS MOTOR CONTROLS
11/03

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123/A 123M (2002) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (2001a) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 653/A 653M (2002a) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 780 (2001) Repair of Damaged and Uncoated 
Areas of Hot-Dip Galvanized Coatings

ASTM D 1535 (2001) Specifying Color by the Munsell 
System

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2002) National Electrical Safety Code

IEEE C37.20.2 (1993) Standard for Metal-Clad and 
Station-Type Cubicle Switchgear

IEEE C37.20.3 (2001) Metal-Enclosed Interrupter 
Switchgear

IEEE C57.13 (1993) Instrument Transformers (ANSI/IEEE)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA C12.1 (2001) Code for Electricity Metering

NEMA C57.12.29 (1991) Switchgear and Transformer 
Pad-Mounted Equipment - Enclosure 
Integrity for Coastal Environment

NEMA ICS 6 (1993; R 2001) Industrial Control and 
Systems Enclosures

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (1999) Acceptance Testing Specifications 
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for Electrical Power Distribution 
Equipment and Systems

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

        
POTOMAC ELECTRIC POWER COMPANY (PEPCO)

Latest specifications and requirements from PEPCO or Pepco Holdings, Inc. 
(PHI), merger of PEPCO and Conectiv.

1.2   RELATED REQUIREMENTS

The following related sections apply to this section, with the additions 
and modifications specified herein:

a.  Section 02220 "Demolition"

b.  Section 16050 "Basic Electrical Materials and Methods"

c.  Section 16070 "Seismic Protection for Electrical Equipment"

d.  Section 16081 "Apparatus Inspection and Testing"

e.  Section 16319 "34.5 kV Switchgear Modifications"

f.  Section 16415 "Electrical Work, Interior"

g.  Section 16475 "Coordinated Power System Protection"

1.3   SUBMITTALS

Contractor shall coordinate with PEPCO, submit all required drawings and 
documents, and obtain written approval or agreement to connect by PEPCO, 
prior to submittals to Government and Engineer of Record. Approval by PEPCO 
denotes compliance with PEPCO requirements only, and does not automatically 
mean compliance with all Contract requirements.

Prior to receiving final approval of the equipment shop drawings and prior 
to release of equipment for manufacture under this Section, the studies 
specified in Section 16475 shall be submitted and approved by PEPCO and the 
Engineer of Record.

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  Submit the following in accordance with Section 01330, 
"Submittal Procedures".

1.3.1   Coordinated Submittal Reviews

a.  Submit switchgear component submittals to Engineer of Record for 
approval. In addition, submit one set of transformer submittals for 
surveillance and to insure alignment of equipment and coordination for 
interconnections.
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SD-02 Shop Drawings

5 kV Switchgear Drawings; G WA

SD-03 Product Data

Fuses; G WA

5 kV Switchgears and Synchronous Motor Controls; G WA

SD-06 Test Reports

Acceptance checks and tests; G WA

SD-07 Certificates

Paint coating system; G WA

SD-09 Manufacturer's Field Reports

Circuit breaker production tests; G WA

SD-10 Operation and Maintenance Data

5 kV Switchgears, Data Package 5; G WA

SD-11 Closeout Submittals

Assembled Operation and Maintenance Manuals; G WA

1.4   QUALITY ASSURANCE

1.4.1   Drawing Requirements

1.4.1.1   5 kV Switchgear Drawings

Drawings shall include, but are not limited to the following:

a.  An outline drawing, with front, top, and side views showing incoming, 
and outgoing sections.

b.  One-line diagrams showing circuit breakers, intelligent electronic 
devices, current transformers, voltage transformers, connections, and 
equipment ratings.

c.  Elementary diagrams and wiring diagrams with terminals identified, and 
indicating prewired interconnections between items of equipment and the 
interconnection between the items.

1.4.1.2   Synchronous Motor Controls Drawings

Drawings shall include, but are not limited to the following:

a.  Elementary diagrams and wiring diagrams with terminals identified, and 
motor controls interconnections.

1.4.2   Paint Coating System

Submit NEMA C57.12.29 coating system performance requirement tests.
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1.4.3   Switchgear Product Data

Submittal shall include manufacturer's information for each component, 
device, and accessory provided with the equipment.

1.4.4   Test Reports

Submit report of acceptance test results as specified by paragraph entitled 
"Field Quality Control."

1.5   MAINTENANCE

1.5.1   Assembled Operation and Maintenance Manuals

Manuals shall be assembled in durable, hard covered, water resistant 
binders.  The manual shall be assembled and indexed in the order noted in a 
table of contents.  The contents of the assembled operation and maintenance 
manuals shall be as follows:

a.  Manufacturer's O&M information required by the paragraph entitled, 
"SD-10 Operation and Maintenance Data."

b.  Catalog data required by the paragraph entitled, "SD-03 Product Data."

c.  Drawing required by the paragraph entitled, "SD-02 Shop Drawings."

d.  Price for spare parts and supply list

e.  Routine and field acceptance test reports

PART 2   PRODUCTS

2.1   STANDARD PRODUCT

Material and equipment shall be the standard product of a manufacturer 
regularly engaged in the manufacture of the product and shall essentially 
duplicate items that have been in satisfactory use for at least five years 
prior to bid opening.  Items of the same classification shall be identical 
including equipment, assemblies, parts, and components.

2.2   NAMEPLATES

Each major component of this specification shall have the manufacturer's 
name, address, type or style, model or serial number, and catalog number on 
a nameplate securely attached to the equipment.  Nameplates shall be made 
of noncorrosive metal.  Equipment containing liquid dielectric shall have 
the type of dielectric on the nameplate.  As a minimum, nameplates shall be 
provided for circuit breakers, meters, switches, and switchgear.

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.3   PRODUCT COORDINATION

Products and materials not considered to be 5 kV switchgears and 
synchronous motor controls are specified in Section 16415, "Electrical 
Work, Interior."
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Contractor shall coordinate with PEPCO and obtain all applicable product 
requirements and specifications.

Manufacturer of the new 5kV switchgears shall also be responsible for the 
35kV switchgear modifications specified in Section 16319 to assure a fully 
integrated and coordinated power system.

Protective devices shall be thoroughly coordinated in accordance with the 
recommended settings in the power system studies specified in Section 16475. 
Coordination shall prevent nuisance tripping during normal operations and, 
in case of a fault, enable the device closest to the fault to trip first, 
thereby minimizing the extent of power outage or damage.

2.4   5 kV SWITCHGEARS

All requirements in this Specification Section 16449 shall apply to both 
the BASE BID and BID OPTION 2, unless otherwise specified herein and 
indicated on the drawings.

2.4.1   Ratings

Each switchgear shall be designed for operation on a 4.16 kV, three-phase, 
3 wire, solidly grounded, 60 hertz system.

Each circuit breaker shall have the following ratings in accordance with 
IEEE C37.06:

Maximum Voltage                              4.76 kV
BIL Rated                                      60 kV
Continuous Current                           1200 
Short Circuit Current at Rated Maximum kV      41 kA 
Closing and Latching Capability               132 kA Crest
Three-Second Rating                            49 kA
Nominal 3-Phase MVA Class                     350 MVA
Rated Interrupting Time                      Five cycles

2.4.2   Construction

BASE BID

The Contractor shall design, test, manufacture, and install on-site 5 kV, 
350 MVA class medium voltage replacement circuit breakers. The replacement 
circuit breakers shall be brand new and functional replacements (both 
mechanically and electrically) for the existing General Electric Type AM, 5 
kV, 250 MVA circuit breakers. The replacement breakers shall be directly 
interchangeable between the breaker cells of the original equipment without 
cell modifications. The new replacement circuit breakers shall be fully 
compatible with the existing switchgear compartments and the identical 
interlocks and mechanism operated cell (MOC) switches, except the 
interrupting rating shall be increased from 250 MVA to 350 MVA.

After retrofitting them with new components specified in this Section, the 
existing switchgear enclosures shall be refurbished, repainted, tested and 
certified as complete switchgear units.

BID OPTION 2

The switchgear assembly shall consist of individual vertical sections 
housing various combinations of circuit breakers, synchronous motor 
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controls, station batteries and charger, operator interface panels, remote 
control and monitoring, and auxiliaries, bolted to form a rigid metal-clad 
switchgear assembly.  Each vertical section shall be 26 inches wide, 350 
MVA class, and the dimensions of the overall assemblies shall match the 
dimensions of the existing switchgears that will be replaced.  Manufacturer 
of the new 5kV switchgears shall also be responsible for the 35kV 
switchgear modifications to assure a fully integrated and coordinated power 
system.

Metal side sheets shall provide grounded barriers between adjacent 
structures and solid removable metal barriers shall isolate the major 
primary sections of each circuit.  Two rear hinged and latched covers shall 
be furnished for each vertical section for circuit isolation and ease of 
handling. 

The stationary primary contacts shall be silver-plated and recessed within 
insulating tubes.  A steel shutter shall automatically cover the stationary 
primary disconnecting contacts when the breaker is in the disconnected 
position or out of the cell.  Provide rails to allow withdrawal of each 
circuit breaker for inspection and maintenance without the use of a 
separate lifting device.

5 kV Switchgears shall comply with IEEE C37.20.2. Switchgears shall be 
assembled and coordinated by one manufacturer and shall be shipped in 
complete sections ready for connection at the site. Where practicable, 
switchgear shall be shipped as one unit.

The switchgear enclosure shall be NEMA ICS 6 Type 1. Bases, frames and 
channels of enclosure shall be corrosion resistant and shall be fabricated 
of galvanized steel. Galvanized steel shall be ASTM A 123/A 123M, ASTM A 
653/A 653M G90 coating, and ASTM A 153/A 153M, as applicable. Paint 
enclosure, including bases, ASTM D 1535 light gray No. 61 or No. 49. Paint 
coating system shall comply with NEMA C57.12.29 regardless of base and 
switchgear material.

The switchgear assembly and circuit breakers shall be suitable for and 
certified to meet all applicable seismic requirements of Uniform Building 
Code (UBC) for zone 4 application.  Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear 
manufacturer and be based upon testing of representative equipment.  The 
test response spectrum shall be based upon a 5% minimum damping factor, a 
peak of 0.75g, and a ZPA of 0.38g.  The tests shall fully envelope this 
response spectrum for all equipment natural frequencies up to at least 35 
Hz.

2.4.3   Bus

BASE BID

The Contractor shall design, test, manufacture, and install on-site 350 MVA 
bus bracing kits, including analysis, design verification, and interrupting 
rating certification of complete switchgear units, for the existing GE 250 
MVA 1200A switchgears. If required to connect the cradles or stationary 
components for circuit breaker replacements and instrument transformers, 
new bus connector kits with 350 MVA bracings shall also be provided, 
installed on site, tested and certified. All busses, bracings and 
connections within the switchgears shall be insulated, isolated with 
barriers and have 350 MVA interrupting rating, for true metal-clad design 
in accordance with ANSI Standard C37.20.2.
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BID OPTION 2

The main bus shall be copper and have fluidized bed epoxy flame retardant 
and track-resistant insulation.  The bus supports between units shall be 
flame-retardant, track-resistant, glass polyester or cycloaliphatic epoxy 
supports.  The switchgear shall be constructed so that all buses, bus 
supports and connections shall withstand stresses that would be produced by 
currents equal to the momentary ratings of the circuit breakers.  A set of 
1200-ampere insulated copper main bus shall be provided and have provisions 
for future extension.  All bus joints shall be plated, bolted and insulated 
with easily installed boots.  The bus shall be braced to withstand fault 
currents equal to the close and latch rating of the breakers.  The 
temperature rise of the bus and connections shall be in accordance with 
ANSI standards and documented by design tests.

A copper ground bus shall extend the entire length of the switchgear.

2.4.4   Wiring and Terminations

The switchgear manufacturer shall provide suitable terminal blocks for 
secondary wire terminations and a minimum of 20% spare terminal connections 
shall be provided.  One control circuit cutout device shall be provided in 
each circuit breaker housing.  Switchgear secondary wire shall be #14 AWG, 
type SIS rated 600 volt, 90 degrees C, furnished with wire markers at each 
termination.  Wires shall terminate on terminal blocks with marker strips 
numbered in agreement with detailed connection diagrams.

Incoming line and feeder cable lugs of the type and size as indicated on 
the drawings shall be furnished.

2.4.5   Circuit Breakers

The circuit breakers shall be horizontal drawout type, capable of being 
withdrawn on rails.  The breakers shall be operated by a motor-charged 
stored energy spring mechanism, charged normally by a universal electric 
motor and in an emergency by a manual handle.  The primary disconnecting 
contacts shall be silver-plated copper.
   
Each circuit breaker shall contain three sulfurhexafluoride (SF6) 
interrupters separately mounted in a self-contained, self-aligning pole 
unit which can be removed easily.  The SF6 interrupter pole unit shall be 
mounted on non-hydroscopic epoxy supports.  Circuit breaker shall utilize a 
two-step stored energy mechanism and shall be rated for 5-cycle operation. 
The breaker shall have front accessible operating mechanism with easy 
access to lubrication points, trip/close coils, charging motor, anti-pump 
relay and auxiliary switches.
    
The secondary contacts shall be silver-plated and shall automatically 
engage in the breaker operating position, which can be manually engaged in 
the breaker test position.
   
Interlocks shall be provided to prevent closing of a breaker between 
operating and test positions, to trip breakers upon insertion or removal 
from housing and to discharge stored energy mechanisms upon insertion or 
removal from the housing.  The breaker shall be secured positively in the 
housing between and including the operating and test positions.
   
The breakers shall be electrically operated by the following control 
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voltages:

a.  125 volt DC Close

b.  125 volt DC Trip

c.  125 volt DC Spring Charging Motor

The control voltage shall be obtained from station batteries furnished 
under this section and as indicated on the drawings.    

   
The switchgear manufacturer shall furnish and install, in the 5 kV 
metal-clad switchgear, the quantity, type and rating of protection relays, 
metering and controls for the 5 kV, including synchronous motor controls 
drawings, and 35 kV switchgears as indicated on the drawings and described 
hereafter in this specification.

   
2.4.6   Intelligent Electronic Devices

Intelligent electronic devices (IEDs) shall be included in the switchgears, 
completely assembled, wired, configured, programmed, calibrated and 
coordinated based on short circuit and protection coordination study, to 
provide proper protection, metering, control, monitoring and operator 
interface. 

Contractor shall obtain record drawings and field verify all data from 
existing equipment including transformers, motors, pumps, cables, RTUs, 
valves, instruments and other devices necessary for setting up the IEDs.

IEDs shall comply with IEEE C37.90.1 for surge withstand.

2.4.6.1   Transformer Management Relay (TMR or Multilin 745)

Protection for main power transformers shall be provided by a high speed 
multi-processor based relay, suitable for two windings. The following 
protection functions shall be included:

a.  Three phase differential current relays with dual slope percentage 
differential restraint and harmonic restraint

b.  Unrestrained differential overcurrent

c.  Two instantaneous overcurrent elements for each phase winding, 
calculated neutral, and ground current

d.  One time overcurrent element for each phase winding, calculated 
neutral, and ground current

e.  Negative sequence overcurrent

f.  Underfrequency and rate-of-change elements for load shedding

g.  Overfrequency element

h.  Overexcitation to protect against overvoltage and overfluxing

Enhanced flexibility of the protection system shall be provided by the 
following:
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a.  Auto-configuration of transformer CTs to wye configuration

b.  Programmable protection logic using FlexLogic™ to allow any combination 
of protection elements, logic inputs, and timers to be assigned to any 
output.

c.  Adaptive harmonic restraint to prevent false tripping during inrush 
offers three programmable restraint methods

d.  Multiple setpoint groups

e.  Dynamic CT ratio mismatch correction

f.  Adaptive time overcurrent curves which take into account the 
transformer capability when supplying nonsinusoidal load currents

Metering and monitoring shall include:   

a.  Metering of currents, running and maximum current demand

b.  Oscillography data sampled at 64 times per power cycle

c.  Simulation mode for testing

d.  Harmonic level detectors

e.  Event recorder for up to the last 128 events

f.  Tap position, ambient temperature

The following inputs and outputs shall be provided:

a.  16 logical inputs

b.  1 analog input

c.  1 high speed electronic output

d.  8 electro-mechanical relay outputs

e.  7 analog output channels

f.  An IRIG-B input
   
FlexLogic shall be provided to define configurable outputs. The user 
interface shall include a 40 character display and a keypad with control 
keys and a full numerical keypad. Twenty four LED indicators shall be 
provided to indicate relay status, system status, and trip or alarm 
conditions.

Remote communications shall be provided via two RS485 ports, one of which 
can be configured as a RS422 port. ModBus RTU/DNP 3.0 Level 2 protocol 
shall be used, and data transmission rates of up to 19,200 bps shall be 
supported. A front panel RS232 communications port shall be provided for 
local PC access. Software shall be provided with the relay.

The relay shall consist of a drawout unit and a companion case. The case 
shall have a front door with a large window.
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2.4.6.2   Feeder Management Relay

The feeder management relay shall provide primary protection and management 
of main circuit breakers. Protection shall include:

a.  Complete time overcurrent

b.  Complete instantaneous overcurrent

c.  Directional overcurrent

d.  Undervoltage and overvoltage

e.  Negative sequence voltage

f.  Undervoltage automatic restoration

g.  Bus underfrequency

h.  Underfrequency automatic restoration

Control shall include:

a.  Manual close control

b.  Cold load pickup control

c.  4 settings groups

d.  20 programmable logic inputs

e.  2 breaker control relay outputs

f.  1 internal failure relay output

g.  5 programmable relay outputs

h.  1 solid state trip output

i.  8 analog transducer outputs

j.  4 shot auto recloser

The relay shall provide complete monitoring and metering functions. These 
shall include:

a.  A fault locator with a record of the last 10 faults

b.  An event recorder with a record of the last 128 events

c.  Waveform capture with storage of 128 cycles of data

A powerful simulation feature shall be included to allow testing without 
the need for external voltage and current inputs.

User interfaces shall include:
 
a.  A 40 character display and a keypad
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b.  Indicator LEDs on the front panel which shall provide a quick visual 
indication of status

c.  A front panel RS232 serial port which shall provide easy computer access

d.  Two rear RS485 ports, one of which can be configured as a RS422 port

e.  An easy to use PC program
 
2.4.6.3   Motor Management Relay

Motor protection and management shall be provided using a digital relay. 
The primary protective function shall be the thermal model.  It shall 
consist of 4 key elements:

a.  Overload curves

b.  Negative sequence unbalance/ single phase biasing

c.  RTD biasing (hot/cold motor compensation)

d.  Motor cooling time constants

Special attention shall be given to the protection of the rotor during 
stall and acceleration. To achieve this the stall/acceleration curve shall 
be voltage compensated and a speed switch input shall be available. The 
stator protective thermal model shall combine inputs from positive and 
negative sequence currents and RTD winding feedback. This will then cause 
the model to become dynamic in nature in order to follow the loading and 
temperature of the motor. The protection shall also include:

a.  Stall

b.  Mechanical jam

c.  12 RTD inputs

d.  Ground overcurrent

e.  Short circuit

f.  Differential protection using CT inputs (6) from both sides of the 
machine winding

 
g.  Voltage transformer inputs which shall be used to provide overvoltage, 

undervoltage, voltage phase reversal, overfrequency and underfrequency 
functions

The motor management relay shall include complete power metering. An events 
record stores the last 40 events. Sixteen cycles of waveform data shall be 
stored each time a trip occurs. A simulation feature shall be available for 
testing the relay.

The user interfaces shall include:

a.  A 40 character illuminated vacuum fluorescent display and associated 
keypad to provide access to actual values and setpoints

b.  A front RS232 serial port for setpoint programming
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c.  An RS485 serial port which shall use an open protocol with baud rates 
selectable up to 19,200 bps

d.  An independent auxiliary RS485 port shall be available for added 
security or for use by maintenance personnel

e.  Interface software shall be provided in a Windows® format

The relay shall have a drawout construction to facilitate testing, 
maintenance and interchange flexibility.

2.4.6.4   Synchronous Motor Protection and Control

The DC portion of the synchronous motor (rotor assembly) shall be protected 
and controlled using a drawout microprocessor based multifunction relay. 
The relay shall be adaptable to either collector-ring or brushless type 
synchronous motors. Protection features shall include all of the following 
features:

a.  Cage windings and stall protection during start

b.  Lockout feature to protect a hot rotor after an incomplete start

c.  Incomplete sequence trip due to failed acceleration

d.  Automatic acceleration timer adjustment for reduced voltage starting

e.  Power factor (pull-out) trip with auto re-synchronizing feature

f.  Loss of DC field current trip

g.  Loss of DC field voltage trip

h.  Field winding overtemperature trip    

After a successful start, the relay shall automatically apply the DC field 
to the rotor at a prescribed slip and slip angle to minimize mechanical 
stresses to the shaft as well as minimize possible electrical transients to 
the power system. This shall be achieved by a dedicated output to close the 
DC field contactor. The relay shall also be capable of reluctance torque 
synchronizing (collector-ring machines only).

A dedicated output shall be provided in the relay to enable the loading of 
the motor following the DC field application and unloading of the motor 
following a trip and /or loss of synchronization (pole slipping).
Control of SCR type excitation system by means of an analog output to 
maintain power factor (PF regulation) shall be provided. 

A power factor analog signal shall be provided to control SCR excitation. A 
zero to ten volts DC signal shall correspond to motor power factor. Zero 
volts shall represent zero lagging power factor, five volts shall represent 
unity power factor, and 10 volts shall represent zero leading power factor. 
 A one volt change shall correspond to an 18-degree phase shift. 

Direct Current Current Transformer (DCCT) shall be provided to detect DC 
field current, rated 200 A for the 1250 hp motor and 400A for the 2000 hp 
and 2500 hp motors.  A calibration module (CM) shall be included to provide 
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proper AC excitation to the DCCT and to allow calibration adjustment to 
obtain correct field ampere readings. Voltage divided network (VDN) shall 
be provided to connect the SPM to field and/or exciter voltages.

Man-Machine Interface (MMI) shall be in a form of a backlit alpha-numeric 
display and a keypad to accommodate relay programming as well as viewing 
actual motor parameters which shall comprise:

a.  AC stator current

b.  Power factor

c.  DC field current

d.  DC field voltage

e.  DC field resistance

f.  Running time meter (RTM)

Remote communications shall be provided via an RS485 port. ModBus® RTU 
protocol shall be used with data transmission rates selectable up to 
115,200 bps.

Statistical data shall include number and type of trips.
Prior to starting the motor, the relay, shall be capable of performing a 
complete system check.

An SCR type exciter shall be provided with 208 VAC three phase 60 hertz 
input, line contactor and 250 VDC output, and field contactor.

2.4.6.5   Feeder Relay

Feeder protection shall be provided using a single static drawout relay. 
Protection features shall include:

    
a.  Three phase (51) and ground (51G) time overcurrent

b.  Three phase (50) and ground(50G) instantaneous overcurrent

c.  Independent phase and ground curves; ANSI, IAC or IEC/BS142 curve 
shapes: definite time, moderately inverse, normal inverse, very 
inverse, extremely inverse

d.  40 "time dials" for phase and ground time overcurrent curves

e.  Separate pickup level and output relay for each protection element

f.  Three outputs: trip, auxiliary trip, and service

g.  Eight additional output relays shall be an option, one for each 
protection element

h.  Trip record: display of last five trips

i.  86 lockout

The relay shall have front panel LED indicators for:
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a.  Cause of trip

b.  Pickup

c.  Relay in service

d.  Relay malfunction 

A clear key shall be available to clear the cause of trip indicators.
A phase current indicator will be provided on the front panel.

The relay shall be able to communicate via an RS485 port using the ModBus 
RTU protocol. Communication software shall be provided. The information 
available over this port shall include:

a.  Settings, phase and ground current as a % of CT, status

b.  Simulation of trips

2.4.6.6   Power Quality Monitor

Three phase metering and power quality analysis shall be provided by a 
power quality meter. Metering shall include A, V, W, Wh, Wcost, var, varh, 
VA, VAh, Hz, and PF in True RMS or displacement (fundamental) quantities. 
Power analysis features shall include an event recorder, waveform capture, 
trace memory, harmonic spectrum display (through the 62nd harmonic with 
total harmonic distortion) and a data logger function. All analysis data 
shall be non-volatile.

Four switch inputs shall be provided which can be programmed for relay 
activation, counters, logic, demand sync, reset and alarms. Four output 
relays shall be provided which can be programmed to activate on alarms, 
setpoints, switch inputs, kWh pulse, trace memory triggers or 
communications control. These output relays shall also be able to use 
demand metering values of A, VAR, W and VA to control load shedding. 

RTU interface shall be provided via four isolated 4-20mA outputs 
programmable from measured and calculated parameters. Transducer monitoring 
shall be provided via a 4-20mA input. Preprogrammed logic shall allow 
capacitor bank control for power factor correction. Current inputs shall be 
via 1 amp or 5 amp CTs and no VTs shall be required for voltages up to 
600V. Control power can be AC or DC. 

Local user interface shall include a keypad and display for entering all 
setpoints and reading all measured values, and LED indicators for output 
relays, communication status and alarm status. An RS232 computer interface 
port shall be located on the front panel. Two RS485 and one RS232 
communication ports shall be provided for simultaneous access using ModBus 
RTU protocol. Any communication port shall be programmable for access using 
DNP 3.0 Level 2 protocol. Windows based software shall be provided to 
enable setpoint programming.

2.4.7   Synchronous Motor Controllers

In addition to the circuit breakers, motor management relays and 
synchronous motor protection and control relays, synchronous motor 
controllers shall be provided with the following:

 
a.  Solid state exciter with DC voltage and current rating to suit motor
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b.  Exciter contactor

c.  Field application and discharge contactor

d.  Field starting and discharge resistor

e.  All other devices to make operation fully automatic

Existing exciters and brushes on motors shall be removed.

Contractor shall coordinate with motor manufacturer and pumping station 
staff, field verify existing conditions, and obtain all necessary 
information on existing motor, pump, valves and accessories.

2.4.8   Current Transformers

Ring type current transformers shall be furnished as indicated on the 
contract drawings.  The thermal and mechanical ratings of the current 
transformers shall be coordinated with the circuit breakers.  Their 
accuracy rating shall be equal to or higher than ANSI standard 
requirements.  The standard location for the current transformers on the 
bus side and line side of the breaker units shall be front accessible to 
permit adding or changing current transformers without removing 
high-voltage insulation connections.  Shorting terminal blocks shall be 
furnished on the secondary of all the current transformers.

Instrument transformers shall be dry type and shall comply with IEEE 
C57.13. Current transformers shall have 5-ampere secondaries for relaying 
and metering. Current transformers shall have thermal and mechanical 
ratings at least equal to those of circuit breakers.

2.4.9   Voltage and Control Power Transformers

Voltage and control power transformers of the quantity and ratings 
indicated in this specification and on the drawings shall be supplied.  
Voltage transformers shall be mounted in drawout drawers contained in an 
enclosed auxiliary compartment. 

Control power transformers up to 15kV, 15kVA, single-phase shall be mounted 
in drawout drawers.  Control power transformers above 15kVA shall be fixed 
mounted with primary fuses in drawout drawers.  Rails shall be provided for 
each drawer to permit easy inspection, testing and fuse replacement.  
Shutters shall isolate primary bus stabs when drawers are withdrawn. A 
mechanical interlock shall be provided to require the secondary breaker to 
be open before the CPT drawer or CPT primary fuse drawer can be withdrawn.

2.4.10   Meter Fusing

Provide a fuse block mounted in the metering compartment containing one 
fuse per phase to protect the voltage input to voltage sensing meters. Size 
fuses as recommended by the meter manufacturer.

2.4.11   Insulated Barriers

Where insulated barriers are required by reference standards, provide 
barriers in accordance with NEMA LI 1, Type GPO-3, 0.25 inch minimum 
thickness.
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2.4.12   Terminal Boards

Provide with engraved plastic terminal strips and screw type terminals for 
external wiring between components and for internal wiring between 
removable assemblies. Terminal boards associated with current transformers 
shall be short-circuiting type. Terminate conductors for current 
transformers with ring-tongue lugs. Terminal board identification shall be 
identical in similar units. External wiring shall be color coded 
consistently for similar terminal boards.

2.4.13   Wire Marking

Mark control and metering conductors at each end. Provide 
factory-installed, white, plastic tubing, heat stamped with black block 
type letters on factory-installed wiring. On field-installed wiring, 
provide white, preprinted, polyvinyl chloride (PVC) sleeves, heat stamped 
with black block type letters. Each sleeve shall contain a single letter or 
number, shall be elliptically shaped to securely grip the wire, and shall 
be keyed in such a manner to ensure alignment with adjacent sleeves. 
Provide specific wire markings using the appropriate combination of 
individual sleeves. Each wire marker shall indicate the device or 
equipment, including specific terminal number to which the remote end of 
the wire is attached.

2.5   WARNING SIGNS

Provide as specified in Section 16050, "Basic Electrical Materials and 
Methods."

2.6   SOURCE QUALITY CONTROL

2.6.1   Equipment Test Schedules

The Government reserves the right to witness tests.  Provide equipment test 
schedules for tests to be performed at the manufacturer's test facility.  
Submit required test schedule and location, and notify the Contracting 
Officer 30 calendar days before scheduled test date.  Notify Contracting 
Officer 15 calendar days in advance of changes to scheduled date.

a.  Test Instrument Calibration

1.  The manufacturer shall have a calibration program which assures 
that all applicable test instruments are maintained within rated 
accuracy.

2.  The accuracy shall be directly traceable to the National Institute 
of Standards and Technology.

3.  Instrument calibration frequency schedule shall not exceed 12 
months for both test floor instruments and leased specialty 
equipment.

4.  Dated calibration labels shall be visible on all test equipment.

5.  Calibrating standard shall be of higher accuracy than that of the 
instrument tested.

6.  Keep up-to-date records that indicate dates and test results of 
instruments calibrated or tested.  For instruments calibrated by 
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the manufacturer on a routine basis, in lieu of third party 
calibration, include the following:

(a)  Maintain up-to-date instrument calibration instructions and 
procedures for each test instrument.

(b)  Identify the third party/laboratory calibrated instrument to 
verify that calibrating standard is met.

2.6.2   Circuit Breaker Production Tests

IEEE C37.20.3.  Furnish reports of production tests performed on the actual 
equipment for this project.  Required tests shall be as follows:

a.  Production Tests

1.  Dielectric

2.  Mechanical operation

3.  Grounding of instrument transformer case

4.  Electrical operation and control wiring

2.7   NAMEPLATES

Engraved nameplates, mounted on the face of the assembly, shall be 
furnished for all main and feeder circuits as indicated on the drawings.  
Nameplates shall be laminated plastic, black characters on white 
background, and secured with screws.  Characters shall be 3/16 inch high, 
minimum.  Nameplates shall give item designation and circuit number as well 
as frame ampere size and appropriate trip rating.  Furnish Master nameplate 
giving switchgear designation, voltage ampere rating, short circuit rating, 
manufacturer's name, general order number and item number.

Control components mounted within the assembly, such as fuse blocks, 
relays, pushbuttons, switches, etc., shall be suitably marked for 
identification corresponding to appropriate designations on manufacturer's 
wiring diagrams.

2.8   FINISH

The finish shall consist of a coat of Gray (ANSI-61), thermosetting, 
polyester powder paint applied electrostatically to pre-cleaned and 
phosphatized steel and aluminum for internal and external parts.  The 
coating shall have corrosion resistance of 600 hours to 5% salt spray.  
Prior to shipment, the complete assemblies, indoor as well as outdoor, 
shall be given 1.5 to 2.0 mil thick exterior finish spray coat of air 
drying high-gloss grey enamel.

2.9   ACCESSORIES

The switchgear manufacturer shall furnish accessories for test, inspection, 
maintenance and operation, including:

a.  (1) - Personal computer laptop for electrical maintenance, configured 
with all hardware and software necessary for programming, monitoring, 
downloading and analyzing data from all devices furnished in this 
section
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b.  (1) - Maintenance tool for manually charging the breaker closing spring 
and manually opening the shutter

c.  (1) - Levering crank for moving the breaker between test and connected 
positions

d.  (1) - Test jumper for electrically operating the breaker while out of 
its compartment

e.  (1) - Breaker lifting yoke used for attachment to breaker for lifting 
breaker on or off compartment rails

f.  (1) - Set of rail extensions and rail clamps

g.  (1) - Portable lifting device for lifting the breaker on or off the 
rails

h.  (1) - Ramp for rolling breaker mounted in lower compartment directly 
onto the floor

i.  (1) - Test cabinet for testing electrically operated breakers outside 
housing

j.  (1) - "Dockable" transport dolly for moving breaker about outside its 
compartment

k.  (1) - Electrical levering device

2.10   SWITCHGEAR COMPONENTS

2.10.1   5 kV Switchgear Group No. 1 

Facing the switchgear and starting from left to right, 5 kV Switchgear 
Group No. 1 shall contain, but not limited to, the following components:

Section 1 - "35 kV Main Circuit Breaker No. 1 Auxiliary"

1 - Transformer Management Relay (MMR), GE Multilin 745
1 - Feeder Management Relay (FMR), GE Multilin 750/760
1 - Power Quality Meter (PQM), GE PQMII-T20-C-A
1 - Lockout relay "Device 86", GE HEA62 Hand Reset
1 - Circuit reaker control switch, pistol grip handle, Trip-Close, GE SB-1
1 - LED indicating light, red, GE ET-16, w/ legend plate "Closed"
1 - LED indicating light, green, GE ET-16 w/ legend plate "Open"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Alarm"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Loss of Vacuum"
1 - Potential test block, GE PK-2
1 - Current test block, GE PK-2
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of nameplates, wire and terminal markers and other accessories
1 - Set of electrical interlocking with associated 5 kV main breaker
2 - Analog signals to RTU-M3 or M4, 4-20mA, "Primary Amps" & "Primary Volts"

Section 2 - "5 kV Tie Circuit Breaker No. 1"

1 - Circuit breaker, 1200A 5kV 350MVA, drawout, motor operated
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3 - Potential transformers for relaying and metering, drawout, 4160-120
1 - Feeder Relay (FR), GE Multilin 735
1 - Circuit breaker control switch, pistol grip handle, Trip-Close, GE SB-1
1 - LED indicating light, red, GE ET-16, w/ legend plate "Closed"
1 - LED indicating light, green, GE ET-16 w/ legend plate "Open"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Alarm"
1 - Potential test block, GE PK-2
1 - Current test block, GE PK-2
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of nameplates, wire and terminal markers and other accessories
1 - Set electrical interlocking with 5kV main and tie breakers

Section 3 - "5 kV Main Circuit Breaker No. 1"

1 - Circuit breaker, 1200A 5kV 350MVA, drawout, motor operated
3 - Utility metering potential transformers per PEPCO requirements
3 - Utility metering current transformers per PEPCO requirements
3 - Potential transformers for relaying and metering, drawout, 4160-120
3 - Current transformers for transformer differential relaying, 1200/5
3 - Current transformers for metering and relaying, 1200/5
1 - Circuit breaker, 1200A 3P 5kV 350MVA, drawout, motor operated
1 - Feeder Management Relay (FMR), GE Multilin 750/760
1 - Power Quality Meter (PQM), GE PQMII-T20-C-A
1 - Lockout relay "Device 86", GE HEA62 Hand Reset
1 - Circuit reaker control switch, pistol grip handle, Trip-Close, GE SB-1
1 - LED indicating light, red, GE ET-16, w/ legend plate "Closed"
1 - LED indicating light, green, GE ET-16 w/ legend plate "Open"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Alarm"
1 - Potential test block, GE PK-2
1 - Current test block, GE PK-2
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of nameplates, wire and terminal markers and other accessories
1 - Set electrical interlocking with 5kV main and tie breakers, and 

associated 35 kV main breaker
1 - Analog signal to RTU-M3 or M4, 4-20mA, "Secondary Volts"

Section 4 - "5kV Feeder to Power Center No. 1"

1 - Circuit breaker, 1200A 5kV 350MVA, drawout, motor operated
3 - Current transformers for metering and relaying
1 - Feeder Relay (FR), GE Multilin 735
1 - Circuit breaker control switch, pistol grip handle, Trip-Close, GE SB-1
1 - LED indicating light, red, GE ET-16, w/ legend plate "Closed"
1 - LED indicating light, green, GE ET-16 w/ legend plate "Open"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Alarm"
1 - Potential test block, GE PK-2
1 - Current test block, GE PK-2
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of software, nameplates, wire and terminal markers and other 

accessories

Section 5 - "Pump No. 3 Synchronous Motor Controls"
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1 - Synchronous Motor and Protection Relay (SPM), GE Multilin SPM
1 - SCR type exciter, 208VAC 3-phase input, 250VDC output, amperes to suit 

motor, analog input for excitation control
1 - Exciter contactor (RM)
1 - Field application and discharge contactor (FC)
1 - Field starting and discharge resistor
1 - Direct current current transformer (DCCT)
1 - Field Current Calibration Module (CM)
1 - Voltage Divider Network (VDN)
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of nameplates, wire and terminal markers and other accessories
2 - Analog signals to RTU-M3 or M4, 4-20mA, "Motor Amps" and "Motor kVAR"
1 - Set of all other devices and software to make operation fully automatic.
1 - Set interlocking with supply and discharge valves, travelling screen

Section 6 - "Pump No. 3 Circuit Breaker"

1 - Circuit breaker, 1200A 5kV 350MVA, drawout, motor operated
3 - Current transformers for metering and relaying
1 - Zero sequence ground fault sensing current transformer
1 - Motor Management Relay (MMR), GE Multilin 469
1 - Circuit breaker control switch, pistol grip handle, Trip-Close, GE SB-1
1 - LED indicating light, red, GE ET-16, w/ legend plate "Closed"
1 - LED indicating light, green, GE ET-16 w/ legend plate "Open"
1 - LED indicating light, amber, GE ET-16 w/ legend plate "Alarm"
1 - Potential test block, GE PK-2
1 - Current test block, GE PK-2
1 - Set of auxiliary relays, GE HFA, quantity as required
1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required
1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required
1 - Set of software, nameplates, wire and terminal markers and other 

accessories
1 - Set electrical interlocking with 5kV main and tie breakers

Section 7 - "Pump No. 2 Synchronous Motor Controls"

Same as Section 5.

Section 8 - "Pump No. 2 Circuit Breaker"

Same as Section 6.

Section 9 - "Pump No. 1 Synchronous Motor Controls"

Same as Section 5 (except motor hp).

Section 10 - "Pump No. 1 Circuit Breaker"

Same as Section 6, (except motor hp).

2.10.2   5 kV Switchgear Group No. 2

Facing the switchgear and starting from right to left (mirror image of 5 kV 
Swithcgear No. 1), 5 kV Switchgear Group No. 2 shall contain, but not 
limited to, the following components:

Section 1 - "35 kV Main Circuit Breaker No. 2 Auxiliary"
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Same as 5 kV Switchgear No. 1, Section 1.

Section 2 - "5 kV Tie Circuit Breaker No. 2"

Same as 5 kV Switchgear No. 1, Section 2.

Section 3 - "5 kV Main Circuit Breaker No. 2"

Same as 5 kV Switchgear No. 1, Section 3.

Section 4 - "5kV Feeder to Power Center No. 2"

Same as 5 kV Switchgear No. 1, Section 4.

Section 5 - "Pump No. 4 Synchronous Motor Controls"

Same as 5 kV Switchgear No. 1, Section 5.

Section 6 - "Pump No. 4 Circuit Breaker"

Same as 5 kV Switchgear No. 1, Section 6.

Section 7 - "Pump No. 5 Synchronous Motor Controls"

Same as 5 kV Switchgear No. 1, Section 7.

Section 8 - "Pump No. 5 Circuit Breaker"

Same as 5 kV Switchgear No. 1, Section 8.

Section 9 - "Pump No. 6 Synchronous Motor Controls"

Same as 5 kV Switchgear No. 1, Section 9, except motor hp.

Section 10 - "Pump No. 6 Circuit Breaker"

Same as 5 kV Switchgear No. 1, Section 10, except motor hp

2.11   BATTERIES AND BATTERY CHARGER

2.11.1   General

The Contractor shall perform all work necessary to install the 125 volt DC 
battery system, to include, but not be limited to, one complete set of 125 
volt DC lead-acid batteries and floor mounted battery charger for control 
of 34.5 kV and 5 kV circuit breakers and miscellaneous loads.

The battery system shall conform in all respects to the requirements of 
PEPCO, and shall be submitted to PEPCO for their review and approval, as 
part of the 5 kV switchgear submittal.  Any requirements of PEPCO shall be 
included with the battery system at no additional cost to the City.

2.11.2   Battery Charger

As a minimum, battery charger shall have the following features:

a.  208 volt AC, three phase, 60 Hz input power
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b.  125 VDC nominal rated output voltage

c.  Float charge adjustment

d.  Equalizing charge adjustment

e.  Self-regulating and current limiting

f.  Eight hour maximum recharge time, with a maximum voltage of 140 VDC.

g.  DC output voltmeter

h.  DC output ammeter

i.  AC input voltmeter and selector switch

j.  Three pole AC input circuit breaker

k.  Two pole DC output circuit breaker

l.  Alarm contacts and indicating lamps for the following conditions:
      - Low DC voltage
      - Low DC current
      - High DC voltage
      - Loss of AC input power
      - Battery ground

m.  Ground detection scheme with a voltmeter and three position switch to 
permit measurement of positive and negative voltage to ground.

n.  Automatic transfer to "equalize" to be initiated automatically by 
interruptions of the AC supply exceeding 10 seconds duration.

o.  Battery charger shall be capable of carrying the continuous load.  The 
capacity of battery and battery charger system shall be rated for the 
maximum connected load, as indicated on the Contract Documents, with an 
additional extra capacity of 50%.

p.  Analog output of 4-20 mA DC to send continuous measurement of battery 
voltage to existing RTU M4. 

2.11.3   Battery System

The battery system shall have a minimum battery capacity of 500 
ampere-hours at eight hour rate and 25 degrees Centigrade. Batteries and 
racks shall fit in the space as shown on the Contract Drawing.

Battery system shall comply with the requirements and recommendations of UL 
Listing and Approvals per UL Bulletin 94, IEEE Standard 450, IEEE Standard 
484, and IEEE Standard 485.

The battery shall be designed for a twenty year life in full float service 
and provide 100% of the manufacturer's published rating at the end of its 
useful service life.  The battery shall be warranted for a float service 
life of twenty years from the date of shipment. Batteries shall be 
virtually maintenance free, requiring no topping up.

Corrosion proof battery racks and leak containment trays shall be provided 
by the battery manufacturer and shall comply with seismic requirements of 
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the latest Uniform Building Code, Zone 2.

2.11.4   Battery Testing and Certification

Capacity testing shall be performed for each cell of each battery system 
and which shall be conducted at the manufacturer's factory prior to 
shipping.  The tests shall be conducted at the one hour rate to an end 
voltage of 1.75 volts per cell.  The capacity test shall comply with IEEE 
Standard 450-1995.

A battery acceptance test shall be performed at the installation site in 
accordance with IEEE Standard 450-1995.  Test parameters shall be prepared 
by the battery manufacturer and submitted for review and approval prior to 
actual testing.  Battery acceptance tests shall be performed for new 
battery system and also for existing battery system as described in 
succeeding paragraph 14.

Upon completion of the battery installation, the battery manufacturer shall 
certify the installation in accordance with IEEE Standard 450 and IEEE 
Standard 484 and shall provide a written certified document.

Upon completion of the battery certification, the battery shall be placed 
on a freshening charge in accordance with the battery manufacturer's 
published instructions.  The battery manufacturer shall supervise the 
freshening charge prior to any battery testing.  Battery freshening charge 
shall be performed for new battery system.

2.12   OPERATOR INTERFACE PANELS

The Contractor shall provide an Operator Interface Panel (OIP) for each of 
the six pumps as shown on the drawings. The OIP shall be installed and 
wired near the motor and shall collect 12 RTD signals from the motor and 
other electrical parameters from the associated switchgear SPM and MMR 
relays, and translate and display all signals to a touch screen graphical 
operator interface screen. Each OIP shall contain, but not limited to, the 
following components:

1 - Set Remote RTD Module, GE Multilin RRTD

1 - Set Programmable Logic Controller, GE Fanuc 90-30

1 - Set Touch screen panel, GE QuickPanel

1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required

1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required

1 - Set of data communications devices, cables, terminating resistor.

1 - Set of software, nameplates, wire and terminal markers and other 
accessories

2.13   LOCAL CONTROL PANELS

The Contractor shall modify the existing Local Control Panel near each of 
the six motors as shown on the drawings.  RTD wiring shall be disconnected 
from existing temperature meters and selector switches and shall be rewired 
to the new OIP. Each LCP shall be contain, but not limited to, the 
following new components:
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1 - Lockout relay "Device 86P", GE HEA62 Hand Reset

1 - Circuit reaker control switch, pistol grip handle, Emergency Stop, GE 
SB-1

1 - Set of auxiliary relays, GE HFA, quantity as required

1 - Set of fuse blocks, GE 116B407 w/ fuses, quantities as required

1 - Set of terminal blocks, GE EB-25, 26, or 27, quantities as required

1 - Set of nameplates, wire and terminal markers and other accessories

1 - Set electrical interlocking with 5kV main and tie breakers, and 
associated 35 kV main breaker

1 - Analog signal to RTU-M3 or M4, 4-20mA, "Secondary Volts"

Existing panel holes shall be neatly covered and the whole local control 
panel shall be completely repainted to match the existing finish.

2.14   RIVER LEVEL SENSOR AND DATA LOGGER

The Contractor shall furnish, install, wire, calibrate and program complete 
continuous level measurement system of surface water level of river 
directly outside the pumping station.  Level sensor shall be installed to 
withstand all weather conditions and vandalism, and shall comply with USGS 
requirements and datum. Level measurements shall be displayed at data 
logger inside the pumping station, stored and transmitted to the existing 
RTU-M3 using 4-20 mA signal. Level measurement system shall consist of, but 
not limited to, the following components:

1 - Set Non-contact radar level measurement system, Water Log Model H-360

1 - Set Armored housing for H-360

1 - Set Data collection platform, Water Log Model H-350XL

1 - Set Power supply for data logger, 120 volt AC, 1 phase, 60 Hz input, 10 
to 16 VDC output, 500 mA minimum, with input disconnect switch, to be 
installed in existing RTU cabinet

1 - Set Mounting bracket, supports, anchors and reinforced concrete bases 
for sensor and conduits

1 - Set Conduits and cables from sensor to data logger and RTU

1 - Set Software and user manuals with actual calibration data and settings

PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to IEEE C2, NFPA 70, and to the 
requirements specified herein.

3.2   GROUNDING
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NFPA 70 and IEEE C2, except that grounds and grounding systems shall have a 
resistance to solid earth ground not exceeding 5 ohms.

3.3   INSTALLATION OF EQUIPMENT AND ASSEMBLIES

Install and connect 5 kV Switchgears and Synchronous Motor Controls 
furnished under this section as indicated on project drawings, the approved 
shop drawings, and as specified herein.

3.3.1   Meters and Instrument Transformers

NEMA C12.1.

3.3.2   Galvanizing Repair

Repair damage to galvanized coatings using ASTM A 780, zinc rich paint, for 
galvanizing damaged by handling, transporting, cutting, welding, or 
bolting.  Do not heat surfaces that repair paint has been applied to.

3.4   LOCATION OF EQUIPMENT AND ASSEMBLIES

Mount 5 kV Switchgears on the same spot where the existing replaced 5 kV 
switchgears are located.  Provide conduit stub-ups for new conduits and the 
required roughing-in for existing conduits, and cable entrance space 
required by the equipment to be mounted.  Seal voids around conduit 
openings in slab with water- and oil-resistant caulking or sealant.  Seals 
shall be of sufficient strength and durability to protect all energized 
live parts of the equipment from rodents, insects, or other foreign matter. 
 Cut off and bush conduits 3 inches as required.

3.5   PADLOCKS

Provide padlocks for 5 kV switchgears.

3.6   FIELD QUALITY CONTROL

3.6.1   Performance of Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.6.1.1   Switchgear and circuit breakers

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Confirm correct application of manufacturer's recommended 
lubricants.

4.  Verify appropriate anchorage and required area clearances.

5.  Verify appropriate equipment grounding.

6.  Inspect and verify adjustments of mechanism in accordance with 
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manufacturer's instructions.

7.  Test for gsa leaks in accordance with manufacturer's instructions.

8.  Verify correct operation of all air and SF6 gas pressure alarms 
and cutouts.

9.  Slow close/open breaker and check for binding.

10.  Perform time-travel analysis.

11.  Verify tightness of accessible bolted connections and/or cable 
connections by calibrated torque-wrench method in accordance with 
manufacturer's published data. Perform thermographic survey.

12.  Record as-found and as-left counter operations. 

b.  Electrical Tests

1.  Measure contact resistances.

2.  Perform insulation-resistance tests pole-to-pole, and ground 
accross open poles at 2500 volts minimum.

3.  Perform dissipation-factor/power-factor tests on braeker and 
bushings.

4.  Perform overpotential test in accordance with manufacturer's 
instructions.

5.  Perform minimum pick-up voltage test on trip and close.

6.  Verify trip, close, trip-free, and antipump functions.

7.  Trip circuit breaker by operation of each protective device.

3.6.1.2   Current Transformers

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specifications and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Verify correct connection.

4.  Verify that adequate clearances exist between primary and 
secondary circuit.

5.  Inspect all bolted electrical connections for high resistance 
using low-resistance ohmmeter, verifying tightness of accessible 
bolted electrical connections by calibrated torque-wrench method, 
or performing thermographic survey.

6.  Verify that all required grounding and shorting connections 
provide good contact.

b.  Electrical Tests
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1.  Perform resistance measurements through all bolted connections 
with low-resistance ohmmeter, if applicable.

2.  Perform insulation-resistance tests.

3.  Perform polarity tests.

4.  Perform ratio-verification tests.

3.6.1.3   Metering and Instrumentation

a.  Visual and Mechanical Inspection

1.  Compare equipment nameplate data with specificctions and approved 
shop drawings.

2.  Inspect physical and mechanical condition.

3.  Verify tightness of electrical connections.

b.  Electrical Tests

1.  Verify accuracy of meters at 25, 50, 75, and 100 percent of full 
scale.

2.  Calibrate watthour meters according to manufacturer's published 
data.

3.  Verify all instrument multipliers.

4.  Verify that current transformer and voltage transformer secondary 
circuits are intact.

3.6.1.4   Grounding System

a.  Visual and Mechanical Inspection

1.  Inspect ground system for compliance with contract plans and 
specifications.

b.  Electrical Tests

1.  Perform ground-impedance measurements utilizing the 
fall-of-potential method.  Take measurements in normally dry 
weather, not less than 48 hours after rainfall.  Use a portable 
ground testing megger in accordance with manufacturer's  
instructions to test each ground or group of grounds.  The 
instrument shall be equipped with a meter reading directly in ohms 
or fractions thereof to indicate the ground value of the ground 
rod or grounding systems under test.

2.  Submit the measured ground resistance of each ground rod or 
grounding system, indicating the location of the rod or grounding 
system.  Include the test method and test setup (i.e., pin 
location) used to determine ground resistance and soil conditions 
at the time the measurements were made.

3.6.2   Protective Relays
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Protective relays shall be visually and mechanically inspected, adjusted, 
tested, and calibrated in accordance with the manufacturer's published 
instructions.  Tests shall include pick-up, timing, contact action, 
restraint, and other aspects necessary to ensure proper calibration and 
operation.  Relay settings shall be implemented as directed by the 
Contracting Officer.  Relay contacts shall be manually or electrically 
operated to verify that the proper breakers and alarms initiate.  Relaying 
current transformers shall be field tested in accordance with IEEE C57.13.

3.6.3   Pre-Energization Services

Calibration, testing, adjustment, and placing into service of the 
installation shall be accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of five 
years of current product experience.  The following services shall be 
performed subsequent to testing but prior to the initial energization.  The 
equipment shall be inspected to ensure that installation is in compliance 
with the recommendations of the manufacturer and as shown on the detail 
drawings.  Terminations of conductors at major equipment shall be inspected 
to ensure the adequacy of connections.  Bare and insulated conductors 
between such terminations shall be inspected to detect possible damage 
during installation.  If factory tests were not performed on completed 
assemblies, tests shall be performed after the installation of completed 
assemblies.  Components shall be inspected for damage caused during 
installation or shipment to ensure packaging materials have been removed.  
Components capable of being both manually and electrically operated shall 
be operated manually prior to the first electrical operation.  Components 
capable of being calibrated, adjusted, and tested shall be calibrated, 
adjusted, and tested in accordance with the instructions of the equipment 
manufacturer.

3.6.4   Follow-Up Verification

Upon completion of acceptance checks, settings, and tests, the Contractor 
shall show by demonstration in service that circuits and devices are in 
good operating condition and properly performing the intended function.  
Test shall require each item to perform its function not less than three 
times.  As an exception to requirements stated elsewhere in the contract, 
the Contracting Officer shall be given 5 working days' advance notice of 
the dates and times for checks, settings, and tests.

       -- End of Section --
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SECTION 16475

COORDINATED POWER SYSTEM PROTECTION
08/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 242 (2001) Recommended Practice for Protection 
and Coordination of Industrial and 
Commercial Power Systems - Buff Book

IEEE Std 399 (1997) Recommended Practice for Industrial 
and Commercial Power Systems Analysis - 
Brown Book

1.2   RELATED REQUIREMENTS

The following related sections apply to this section, with the additions 
and modifications specified herein:

a.  Section 16319 "34.5 kV Switchgear Modifications"

b.  Section 16449 "5 kV Switchgears and Synchronous Motor Controls"

c.  Section 16409 "208 Volt Power Centers"

1.3   SUBMITTALS

Copies of the final report shall be submitted to Potomac Electric Power 
Company (PEPCO) for their review and approval.  Approved copies of the 
report shall be submitted to the Engineer of Record.

The studies shall be submitted to the Engineer of Record prior to receiving 
final approval of the distribution equipment shop drawings and/or prior to 
release of equipment for manufacture.  If formal completion of the studies 
may cause delay in equipment manufacture, approval from PEPCO, the Engineer 
and the Government may be obtained for a preliminary submittal of 
sufficient study data to ensure that the selection of device ratings and 
characteristics will be satisfactory.

Distribution equipments whose approvals are contingent upon approval of the 
studies are specified in the following sections:

a.  Section 16319 "34.5 kV Switchgear Modifications"

b.  Section 16449 "5 kV Switchgears and Synchronous Motor Controls"

c.  Section 16409 "208 Volt Power Centers"
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Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Fault Current Analysis; G AE
Protective Device Coordination Study; G AE

  The study along with protective device equipment submittals.  No 
time extensions or similar contact modifications will be granted 
for work arising out of the requirements for this study.  Approval 
of protective devices proposed will be based on recommendations of 
this study.  The Government shall not be held responsible for any 
changes to equipment, device ratings, settings, or additional 
labor for installation of equipment or devices ordered and/or 
procured prior to approval of the study.

Equipment; G WA

  Data consisting of manufacturer's time-current characteristic 
curves for individual protective devices, recommended settings of 
adjustable protective devices, and recommended ratings of 
non-adjustable protective devices.

System Coordinator; G WA

  Verification of experience and license number, of a registered 
Professional Engineer with at least 3 years of current experience 
in the design of coordinated power system protection.  Experience 
data shall include at least five references for work of a 
magnitude comparable to this contract, including points of 
contact, addresses and telephone numbers.  This engineer must 
perform items required by this section to be performed by a 
registered Professional Engineer.

Protective Relays; G WA

  Data shall including calibration and testing procedures and 
instructions pertaining to the frequency of calibration, 
inspection, adjustment, cleaning, and lubrication.

SD-06 Test Reports

Field Testing; G WA

  The proposed test plan, prior to field tests.  Plan shall 
consist of complete field test procedure including tests to be 
performed, test equipment required, and tolerance limits, 
including complete testing and verification of the ground fault 
protection equipment, where used.  Performance test reports in 
booklet form showing all field tests performed to adjust each 
component and all field tests performed to prove compliance with 
the specified performance criteria, upon completion and testing of 
the installed system.  Each test report shall indicate the final 
position of controls.
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SD-07 Certificates

Devices and Equipment; G WA

  Certificates certifying that all devices or equipment meet the 
requirements of the contract documents.

1.4   SYSTEM DESCRIPTION

The power system covered by this specification consists of:  34.5 KV, 4.16 
KV and 208/120 volts.

1.5   QUALIFICATIONS

1.5.1   System Coordinator

System coordination, recommended ratings and settings of protective 
devices, and design analysis shall be accomplished by a registered 
professional electrical power engineer with a minimum of 3 years of current 
experience in the coordination of electrical power systems.

1.5.2   System Installer

Calibration, field testing, adjustment, and placing into service of the 
protective devices shall be accomplished by a manufacturer's product field 
service engineer or independent testing company with a minimum of two years 
of current product experience in protective devices.

PART 2   PRODUCTS

2.1   COORDINATED POWER SYSTEM PROTECTION

Analyses shall be prepared to demonstrate that the equipment selected and 
system constructed meet the contract requirements for ratings, 
coordination, and protection.  They shall include a load flow analysis, a 
fault current analysis, and a protective device coordination study.  The 
studies shall be performed by a registered professional engineer with 
demonstrated experience in power system coordination in the last 3 years.  
The Contractor shall provide a list of references complete with points of 
contact, addresses and telephone numbers.  The selection of the engineer is 
subject to the approval of the Contracting Officer.

2.1.1   Scope of Analyses

The fault current analysis, and protective device coordination study shall 
begin at:  the 34.5 KV incoming services source bus and extend down to 
208/120 volt panelboards.

2.1.2   Determination of Facts

The Contractor shall collect, field verify and provide the required data 
for preparation of the studies.  The System Coordinator performing the 
system studies shall furnish the Contractor with a listing of the required 
data immediately after award of the contract.

The Contractor shall expedite collection of the data to assure completion 
of the studies as required for final approval of the equipment shop 
drawings and prior to release of the equipment for manufacture.
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The time-current characteristics, features, and nameplate data for each 
existing protective device shall be determined and documented by the 
Contractor.  The Contractor shall coordinate with the PEPCO for fault 
current availability at the site.

2.1.3   Single Line Diagram

A single line diagram shall be prepared to show the electrical system 
buses, devices and equipment, transformation points, and all sources of 
fault current (including generator and motor contributions).  A 
fault-impedance diagram or a computer analysis diagram may be provided.  
Each bus, device or transformation point shall have a unique identifier.  
If a fault-impedance diagram is provided, impedance data shall be shown.  
Location of switches, breakers, and circuit interrupting devices shall be 
shown on the diagram together with available fault data, and the device 
interrupting rating.

2.1.4   Fault Current Analysis

2.1.4.1   Method

The fault current analysis shall be performed in accordance with methods 
described in IEEE Std 242, and IEEE Std 399.

2.1.4.2   Data

Actual data shall be utilized in fault calculations.  Bus characteristics 
and transformer impedance shall be those proposed.  Data shall be 
documented in the report.

2.1.4.3   Fault Current Availability

Balanced three-phase fault, bolted line-to-line fault, and line-to-ground 
fault current values shall be provided at each voltage transformation point 
and at each power distribution bus.  The maximum and minimum values of 
fault available at each location shall be shown in tabular form on the 
diagram or in the report.

2.1.5   Coordination Study

Protection coordination study shall be performed in accordance with methods 
described in IEEE Std 242, and IEEE Std 399. The study shall demonstrate 
that the maximum possible degree of selectivity has been obtained between 
devices specified, consistent with protection of equipment and conductors 
from damage from overloads and fault conditions. The study shall include a 
description of the coordination of the protective relays or devices in this 
project.  A written narrative shall be provided describing:  which devices 
may operate in the event of a fault at each bus; the logic used to arrive 
at device ratings and settings; situations where system coordination is not 
achievable due to device limitations (an analysis of any device curves 
which overlap); coordination between upstream and downstream devices; and 
relay settings.  Recommendations to improve or enhance system reliability, 
and detail where such changes would involve additions or modifications to 
the contract and cost damages (addition or reduction) shall be provided.  
Composite coordination plots shall be provided on log-log graph paper.

2.1.6   Study report
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a.  The report shall include a narrative describing:  the analyses 
performed; the bases and methods used; and the desired method of 
coordinated protection of the power system.

b.  The study shall include descriptive and technical data for 
existing devices and new protective devices proposed.  The data 
shall include manufacturers published data, nameplate data, and 
definition of the fixed or adjustable features of the existing or 
new protective devices.

c.  The report shall document utility company data including system 
voltages, fault MVA, system X/R ratio, time-current characteristic 
curves, current transformer ratios, and relay device numbers and 
settings; and existing power system data including time-current 
characteristic curves and protective device ratings and settings.

d.  The report shall contain fully coordinated composite time-current 
characteristics curves for each bus in the system, as required to 
ensure coordinated power system protection between protective 
devices or equipment.  The report shall include recommended 
ratings and settings of all protective devices in tabulated form.

e.  The report shall provide the calculation performed for the 
analyses, including computer analysis programs utilized.  The name 
of the software package, developer, and version number shall be 
provided.

f.  In the short circuit study, provide calculation methods and 
assumptions, the base per unit quantities selected, one-line 
diagrams, source impedance data including power company system 
characteristics, typical calculations, tabulations of calculation 
quantities and results, conclusions, and recommendations.  
Calculate short circuit interrupting and momentary duties for an 
assumed 3-phase bolted fault at each supply switchgear lineup, 
unit substation primary and secondary terminals, low-voltage 
switchgear lineup, switchboard, motor control center, distribution 
panelboard, pertinent branch circuit panelboard, and other 
significant locations throughout the system.  Provide a ground 
fault current study for the same system areas, including the 
associated zero sequence impedance data.  Include in tabulations 
fault impedance, X to R ratios, asymmetry factors, motor 
contribution, short circuit kVA, and symmetrical and asymmetrical 
fault currents.

g.  In the protective device coordination study, provide time-current 
curves graphically indicating the coordination proposed for the 
system, centered on conventional, full-size, log-log forms.  
Include with each curve sheet a complete title and one-line 
diagram with legend identifying the specific portion of the system 
covered by that particular curve sheet.  Include a detailed 
description of each protective device identifying its type, 
function, manufacturer, and time-current characteristics.  
Tabulate recommended device tap, time dial, pickup, instantaneous, 
and time delay settings.

h.  Include on the curve sheets power company relay and fuse 
characteristics, system medium-voltage equipment relay and fuse 
characteristics, low-voltage equipment circuit breaker trip device 
characteristics, pertinent transformer characteristics, pertinent 
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motor and generator characteristics, and characteristics of other 
system load protective devices.  Include at least all devices down 
to largest branch circuit and largest feeder circuit breaker in 
each motor control center, and main breaker in branch panelboards.

i.  Include all adjustable settings for ground fault protective 
devices.  Include manufacturing tolerance and damage bands in 
plotted fuse characteristics.  Show transformer full load and 150, 
400, or 600 percent currents, transformer magnetizing inrush, ANSI 
transformer withstand parameters, and significant symmetrical and 
asymmetrical fault currents.  Terminate device characteristic 
curves at a point reflecting the maximum symmetrical or 
asymmetrical fault current to which the device is exposed.

j.  Select each primary protective device required for a delta-wye 
connected transformer so that its characteristic or operating band 
is within the transformer characteristics, including a point equal 
to 58 percent of the ANSI withstand point to provide secondary 
line-to-ground fault protection.  Where the primary device 
characteristic is not within the transformer characteristics, show 
a transformer damage curve.  Separate transformer primary 
protective device characteristic curves from associated secondary 
device characteristics by a 16 percent current margin to provide 
proper coordination and protection in the event of secondary 
line-to-line faults.  Separate medium-voltage relay characteristic 
curves from curves for other devices by at least a 0.4-second time 
margin.

k.  Include complete fault calculations as specified herein for each 
proposed and ultimate source combination.  Note that source 
combinations may include present and future supply circuits, large 
motors, or generators as noted on the one-line diagrams.

l.  Utilize equipment load data for the study obtained by the 
Contractor from Contract Documents, including Contract Addendums 
issued prior to bid openings.

m.  Include fault contribution of all motors in the study.  Notify the 
Engineer in writing of circuit protective devices not properly 
rated for fault conditions.

n.  Provide settings for the pump motor controllers, include in the 
study package, and comment.

o.  When emergency generator is provided, include phase and ground 
coordination of the generator protective devices.  Show the 
generator decrement curve and damage curve along with the 
operating characteristic of the protective devices.  Obtain the 
information from the generator manufacturer and include the 
generator actual impedance value, time constants and current boost 
data in the study.  Do not use typical values for the generator.

p.  Evaluate proper operation of the ground relays in 4-wire 
distributions with more than one main service circuit breaker, or 
when generators are provided, and discuss the neutral grounds and 
ground fault current flows during a neutral to ground fault.

q.  For grouped motor control circuits as in the 5 kV switchgears, 
show the main busses full-load current plus symmetrical and 
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asymmetrical of the largest motor starting current and time to 
ensure protective relays will not trip during major or group start 
operation.

PART 3   EXECUTION

3.1   FIELD SETTINGS

The Contractor and the qualified representative of each equipment shall 
perform field adjustments of the protective relays as required to place the 
equipment in final operating condition.  The settings shall be in 
accordance with the approved short circuit study, protective device 
evaluation study, and protective device coordination study.

Necessary field settings of devices and adjustments and minor modifications 
to equipment to accomplish conformance with the approved short circuit and 
protective device coordination study shall be carried out by the Contractor 
at no additional cost to the owner.

Equipments containing protective devices to be coordinated include the 34.5 
kV switchgears, 5 kV switchgears and synchronous motor controls, and 208 
volt power centers.

3.2   DOCUMENTATION

All final settings shall be documented in printed paper and electronic 
formats, certified and submitted to the Engineer to be included in the 
equipment O&M manuals.  Software backups, calibration and configuration 
data for intelligent electronic devices shall also be included.

        -- End of Section --
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